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PREFACE. 



This little Work on Agricultural Engineering was 
undertaken for the purpose of bringing, at a small cost, 
before the farmer such information as he would most likely 
need in reconstructing his farm-buildings, and in choosing 
his machinery and implements. 

These objects the Author has endeavoured to carry out, 
and judging from the sale of the previous volumes, he flatters 
himself not unsuccessfully. 

Although there are a variety of machines and implements 
that have been, and are occasionally used, of which no men- 
tion has been made ; yet he believes that no machine or 
implement has been omitted that may be considered to be 
in ordinary use, and its efficiency and utility generally 
acknowledged. 

In the case where a great number of different makers 
manufacture one kind of implement, of course it would be 
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viii PREFACE. 

impossible to mention more than one or two, who have by 
superior workmanship and greater attention to details, 
gained a reputation for it. 

In conclusion, the Author begs to tender his sincere 
thanks to those gentlemen who have kindly supplied him 
with information upon the different subjects connected 
with the work, and more particularly to Mr. Garrett of 
Leiston, Mr. Howard of Bedford, Mr. Crosskill of Beverley, 
Mr. Hornsby, Jun., of Grantham, Mr. Haslem of Beading, 
and Mr. Woolnough of Leiston. 

The Elms Cottage, Brentford, Middlesex, 
April, 1853. 
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INTRODUCTION. 



Since the time when these little volumes were commenced 
the great question that agitated the agricultural world, that 
is, whether corn should be for ever imported into this 
country free of duty has been finally settled. Free-trade 
is now the law of the land, and the British farmer has to 
compete with the corn-growers in all the countries of the 
world, some of whom have been especially favoured by 
Providence, in the situation of their land, their climate, and 
the natural fertility of their soil. Freight only is in favour 
of the home-grower, and this is now reduced so low as to 
be an exceedingly small matter in the question ; a hundred 
miles of ocean may be traversed as cheaply as one mile on 
the turnpike-road, and a farmer, whose market is a dozen 
miles from his homestead, is not much more favourably 
situated than he who grows corn on the banks of an 
American river. 

Farmers, we all know, have not been getting the mon- 
strous profits their opponents would pretend ; in fact, the 
tenant-farmer has not, for many years, been in a position to 
make more than a very moderate per centage on the capital 
he has embarked in agricultural operations, and a small 
remuneration for his own labour. 

It becomes a matter of no small importance, then, that he 
should consider now in what direction he must look for 
means to compensate him for the privilege he'has hitherto 
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enjoyed, that he may compete successfully with his more 
favoured rivals. An improved system of agriculture I con- 
ceive to be the principal point towards which attention 
should be directed; if he can at the same time get his 
landlord to lower his rent, so much the better ; but the 
lowering rents will not give anything like the advantage to 
be gained by an improved system of cultivation, to be 
carried out by reconstructing all the buildings on a proper 
plan, giving the maximum accommodation for the minimum 
cost, economising labour and promoting the welfare of the 
stock, draining the whole of his lands in a perfect manner, 
employing all the most recently-invented machines for 
diminishing the cost of working his land, and, lastly, though 
by no means least, farming only just so much land as he 
has capital to work to the highest pitch of which it is 
capable. I believe if this be done under a good landlord, 
where the rent is equitably adjusted, the cultivation of the 
soil and the production of human food, may still be a 
profitable occupation. 

The great difficulty the agriculturist labours under is, 
to know what plan to adopt when so many are offered ; he 
hears of wonderful discoveries being made which are entirely 
to supersede old and established plans, new methods, new 
manures, new courses, and new crops, and before he has 
time to make a trial, he finds they are abandoned : they did 
not answer. First, he is told to sow an abundance of seed, 
then that everything depends on not sowing one grain more 
than is required for a plant ; or he is told he cannot have Ins 
tiles laid too deep, and an equally eminent authority informs 
him that shallow drainage is much the best. The poor 
farmer gets bewildered with the thousand and one schemes 
put before him for his advantage, and consequently con- 
tinues to go on in the old way, preferring that to the plans 
of those persons who only benefit the science of agriculture 
by publishing the history of their errors. 
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Next to the introduction of artificial manures (which has 
enabled a large amount of land to be covered with heavy 
root crops, that could not else have been so used), the 
great advances made of late years in the construction of 
agricultural machinery and implements has been of the first 
importance ; all the operations necessary to produce a fine 
tilth, to clean the land from weeds, and to facilitate the 
operation of housing, being now effected in a much superior 
manner, and at half the time and cost formerly required. It 
is in this direction particularly that the agriculturist should 
seek for greater assistance. 

First, it is of importance that a steam-engine, or other 
motive power, be adapted to do all the heavy work of the 
farm, and all the duties that possibly can, be thrown on the 
back of this cheap, never-tiring, and constant helper. The 
first outlay for engine and boiler of six horses power will 
not be more than the cost of six horses, and the price of fuel 
is now reduced to an exceedingly low limit, Messrs. Hornsby 
having been some time working at 51b. of coal per horse- 
power per hour, and latterly have considerably diminished 
that ; and when Mr. McConnell's improvements are applied, 
I have no doubt but that a still further reduction will take 
place ; an immense saving will of course be made on farms 
of any magnitude by the introduction of steam machinery. 

A system of agricultural railways, also, would be of im- 
portance to the farm; and that all farms will, in a few 
years, have a railway laid from the homestead through the 
lands, I have not the least doubt, as the carrying so heavy 
an article as manure on to the field is one of the most costly 
duties on the farm. The same railway would also facilitate 
the bringing back the produce of the fields to the home- 
steads, and afford means for getting the business of the 
farm concentrated at the Bteading. 

Now, if the gauge of the farm-railway be the same (4 feet 

8£ inches) as the great lines of the kingdom, why should not 
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branch lines be constructed from the railway to the farms 
along the side of the roads ? or on any other convenient 
plan ? so that the farmer might be able to get a truck from 
the head of his field on to the main line of railway, and thus 
convey it to a near, or most distant market, without the 
trouble and expense of frequent shifting. 

I do not consider the railway system of this country half 
developed until there are railways instead of parish roads, 
instead of green lanes, and instead of the road at the field's- 
head. 

Of course it is not to be supposed that these railways are 
all to be constructed in the same substantial manner in 
which the great trunk-lines are made, the cost must diminish 
from the passenger line progressively with its traffic and 
importance, until it is laid down the middle of the field as 
by Mr. Croskill at 3*. 6d. per yard. 
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CHAPTER I. 

MACHINERY AND IMPLEMENTS FOR DRAINAGE. 

Previous to any operations being commenced for culti- 
vating land, it is necessary to thoroughly free it from water. 
Land is injuriously affected by water in several different 
ways, and different machines and implements are used 
under different circumstances. 

1st. In the case where land is situate so low as to be 
permanently or occasionally flooded, by freshes from rivers 
running through it, high tides, or other such circum- 
stances. 

2ndly. From the nature of the subsoil being so impermeable 
as not to allow the water that has fallen from the clouds to 
descend through it, consequently the land, or cultivated soil, 
remains for a long time in a saturated and overcharged state, 
utterly unfit for growing plants. 

3rdly. Prom water rising upwards through the soil as 
springs, caused by the pressure or height of the water in 
Bome other place ; and 4thly. Where the upper surface of the 
soil is beaten by the action of the rain into a puddled covering, . 
in which all the interstices are stopped up, and consequently 
no air can get down to the plants. 

In the cases of land being subjected to be flooded by the 
sea or rivers, the operations are on a much larger scale than 
the others, and should always be executed by the Civil 
Engineer. Many works of this description have been 
executed in England, and the whole country of Holland is 
protected from such inroads by an immense number of 
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most admirable and scientific works. In England the dis- 
trict called the Pens is situated in the manner alluded to, 
and the whole owes its cultivated existence to the efficiency 
of the great drainage works there executed, the foremost of 
which is the Great Bedford Level. The works usually 
constructed in these cases are, First, an arrangement of 
earth-banks for keeping the waters into their proper 
channels; secondly, sluices and gates for allowing the 
waters contained within the banks to run out to the lowest 
level that can be obtained ; and, thirdly, engines and 
machines for lifting out the water that remains, and that is 
lower than the natural outfall, into higher channels. Sluices 
(or hatches, as they are generally called in England), are 
gates for regulating the flow of water ; when of small dimen- 
sions, they usually consist of two upright pieces of timber, 
the lower ends of which are tenoned into a sill, and the 
upper end secured in the same way into a flat piece of timber. 

On the inside face of the two upright pieces are cut 
grooves perfectly true. In this groove, a gate made of a 
series of boards, of the width between the grooves, and 
fastened to an upright piece of timber, as shown in fig. 1. 
This gate slides up and down in the grooves as required. 
The centre upright has a number of holes bored through it, 
and the cross-piece, or cap, one. When the gate has been 
lifted up to the necessary height, an iron pin is passed 
through the hole in the stem of the gate, and into the cor- 
responding one in the cap ; it is thus held in any position 
that may be thought necessary. 

"When these works are large and the gates become heavy, 
it is necessary to contrive some means of lifting them, as it 
could be no longer done by merely hoisting them with the 
• hand. A rack is then placed upon the stem, and a pinion 
properly fixed upon the cap, the teeth of which gear with 
those which form the rack, a winch is applied, and the gate 
is raised or lowered with great facility. 
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"When a very large quantity of water has to be dealt with, a 
series of gates are placed in a row ; they are constructed in 

Fig.l. . 




a manner precisely the same, only the framing has to be 
braced and secured in a stronger manner. 

A series of small hand-gates, called shuttles or flashes, are 
sometimes placed on the top of the larger gates. The prin- 
cipal conditions to be observed in tho construction of these 
works are, that they shall be an effectual guarantee against 
floods, or any sudden rise of the water in the channels. 
They should be as permanently constructed as possible, and 
be made to work easily, which they very seldom do, and a 
great deal of hammering and heaving with crowbars takes 
place when they are required to be opened ; this is more 
especially the case when the gates are made too wide, which 
they often are ; great care should also be taken in making a 
sound junction with the banks and the wings of the sluice- 
frames above, so that no water may find its way through 
from the back. As much water as will, having flowed through 
the sluices, the next operation is to lift the remainder up to 
that level, that it also may be got rid of. A great variety 
of machines have been used for this purpose in ancient and 



Digitized by Google 



8 MACHINERY AND IMPLEMENTS FOR DRAINAGE. 



modern times, but those now generally in use are either 
the Dutch Scoop Wheel or the Cornish Pumping Engine. 
Throughout Holland scoop-wheels may be seen in constant- 



Fig. 2. 




SECTION OF DUTCH DRAINING* WINDMILL AND SCOOP-WHEEL. 



use, draining the polders. They are chiefly driven by wind- 
mills. Fig. 2 is a section of one of these draining machines, 
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showing the manner of driving the wheel. The mill is con- 
structed similar to an ordinary flour-mill, but the upright 
shaft is carried down to the bottom floor, where a bevel 
wheel is placed upon it, and another on the shaft of the 
scoop-wheel, to which it communicates the motion. The 
scoop-wheel, or flash-wheel, as it is often called, is con- 
structed of a series of flat blades, radiating, but not from the 
centre of a shaft similar to ordinary water-wheels, the blades 
work in a chase which they accurately fit, and in their 
revolutions force the water before them from the lower to 
the higher level, as shown in the annexed section. 

These machines are not economical or effective in lifting 
the water above the centre of the axle, the loss of water 
between the circumference of the blades and the race 
increases when the speed of revolution diminishes, but this 
loss may be reduced to the lowest point by making the 
blades rectangular, and of a width equal to double their 
height. In the fen districts of Lincolnshire, Mr. Glynn 
has erected some powerful machinery of this nature. One 
of these, erected on the Ten-mile Bank, near Little Port, in 
the Isle of Ely, is driven by an 80 horse-power engine, with 
a wheel 40 feet diameter. The Deeping Fen, near Spalding, 
with an area of 25,000 acres, is drained by two engines of 
80 and 60 horse-power. The 80 horse-power engine works 
a wheel of 28 feet diameter, with float-boards 5 J feet by 5 
feet, and moving with a velocity of 6 feet per second on 
the average, when the engine has its full dip ; and conse- 
quently the sectional area of the blades lifting the water is 
27^-feet. The quantity discharged per second is 165 cubic 
feet, or about 4J tons, raised 5 feet in height. 

On the bank of the Old Bedford river, which empties into 
the Ouse at Salter's Lode Sluice, is the Manea and Walnea 
District Engine. It is of 60 horse-power ; the diameter of 
the flash-wheel 32 feet, width of floats, or lodes, 2 feet 
9 inches, making revolutions in a minute. It drains 

B 3 
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8685 acres, the cost of coals being 7d. per acre. The 
Sutton and Mepal Engine is built a little higher up on the 
same bank, and throws its water into a canal called the 
Counter Drain, which empties itself into the Bedford river. 
It is 80 horse-power; the diameter of the wheel being 
32 feet, and the width of the lodes 4 feet, making 3£ revo- 
lutions per minute. It drains about 10,348 acres, at a cost 
of 7 Id. per acre for fuel, &c. The District Drainage Tax is 
from 4*. to 6s. per acre. 

Fig. 3 represents a section of the bank, and the arrange- 
ments for driving the scoop-wheel, erected at Loch Eoyle, 
by Joseph Gibbs, Esq. The wheel in this case was con- 
structed of wrought iron, and was 18 feet in diameter. 

The engines are usually provided with three boilers ; a 
40 horse engine has three boilers of 30 horse-power each, 
two being used while one is being cleansed or repaired. It 
is proved by practice that two boilers of 30 horse-power will 
generate steam for a 40 horse-power engine, much more 
economically than one 40 horse-power boiler, caused chiefly 
by the furnace not being required to be so often disturbed in 
the one case as the other. The cost of a steam engine, 
including the building and fixing, for purposes of drainage, 
is about 1O01. per horse-power. 

The engines we have hitherto described are all employed 
in lifting water, by giving motion to a scoop-wheel, but in 
many cases steam engines have been erected for the purpose 
of lifting water by means of pumps. Of these there are a 
great variety. We can have only space here to glance at 
the most remarkable that have been invented for the purpose, 
and that have been found in practice to answer. By far the 
largest and most justly celebrated of these are the engines 
erected for the drainage of the Great Lake of Haarlem in 
Holland. 

As I have before observed, the low lying lands of Holland 
are all drained by the use of scoop-wheels, worked by water 



Digitized by Google 



12 MACHINERY AND IMPLEMENTS FOE DRAINAGE. 

power. These mills are the pride of the Dutch engineers, 
and certainly they are very fine machines and exceedingly 
effective, and until it was proposed to drain the Haarlem 
lake, were considered to be a far superior method to any 
other in use; but two English engineers, Joseph Gibbs 
and Arthur Deane, both having had considerable experience 
in the Cornish engine, seeing that such a machine would 
be far better adapted for the purpose, undertook the very 
difficult task of proving that fact to the Dutch commission 
of engineers who had been appointed to report upon the best 
method of draining the lake ; and after a long and tedious 
inquiry, slow even for Dutchmen, they at length came to 
the determination to adopt the plans of the English engineers, 
and one scarcely knows which feat deserves the most credit, 
the persuading the Dutchman to give up his wind-mill and 
scoop-wheel, or the actually getting the water out of the 
lake (as by this time it is). 

Messrs. Gibbs and Deane' s plan was to construct three 
large engines on the Cornish principle, but of peculiar 
design, particularly suited to the character of this work. 

The area of the lake of Haarlem is equal to 45,230 acres, 
and its average depth about fourteen feet, the cubic contents 
of the whole being equal to about 800 millions of tons of 
water. 

The longest side of the lake is parallel with the sea, and 
separated from it only by a narrow strip of land ; the three 
engines were placed at different parts, so as to have suitable 
outfalls. They are severally called the Leeghwater, the 
Croquis, and the Van Lynden ; these names given to the 
engines were those of three celebrated engineers who had at 
various times interested themselves in the drainage of this 
great lake. 

Of these three engines the "Leeghwater" was first 
erected, with suitable houses and pumping machinery. The 
first step in this work was to construct an earthen dam of a 
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semicircular form, enclosing about 1£ acre of the area 
of the lake, and adjoining its bank. The space inclosed 
by this dam was then cleared of water by a small steam- 
engine, and the foundations for the houses and machinery 
commenced. These foundations consist of 1400 piles, 
which were driven to the depth of 40 feet, into a stratum 
of hard sand. Upon these piles, and at the depth of 21 feet 
below the surface of the lake, a strong platform was laid, 
and upon this a wall, pierced with arches, was constructed, 
at the distance of 22 feet from the intended position of the 
engine-house. Upon this wall a thick flooring of oak was 
laid, between the wall and the engine-house. The pumps 
rest upon the platform, beneath and opposite to the arches, 
and their heads pass through the floor just described, 
standing about 3 feet above its level. Into the space left 
between the engine-house and outer wall, the water raised 
by the pumps is received, and discharged from it on either 
side of the boiler-house, through sluice gates, into the canals 
conducting to the sea sluices. The general arrangement of 
the engine, boilers, pumps, and sluices will be understood 
from fig. 30, in which a represents the engine ; b the boiler- 
house ; c c the pumps ; and d d the sluices through which 
the water is discharged. The engine has two steam cylinders, 
one within the other, united at the bottom, but with a clear 
space of li inches between them at the top under the 
cover, which is common to them both. The large cylinder 
has an annular piston, both pistons are connected by one 
main piston-rod (of the internal cylinder) 12 inches diameter, 
and four small rods (of the annular piston) 4£ inches 
diameter each, with a great cap or cross head, having a 
circular body 9 feet 6 inches in diameter, and formed to 
receive the ends of the balance beams of the pumps. The 
pumps are eleven in number, and each of them 63 inches in 
diameter, with a cast iron balance beam turning upon a 
centre in the wall of the engine-house, one end of which is 
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connected with the great cap of the engine, the other to the 
pump rod. Each pump rod is of wrought iron, 3 inches in 
diameter, and 16 feet long, with an additional length of 14 
feet of patent chain cable attached to the pump piston. 



Fig. 1. 




PLAN. 



The steam and pump pistons have a stroke of 10 feet in 
length; each pump is calculated to deliver 602 tons of 
water per stroke, or 68*22 tons for the eleven pumps. The 
quantity actually raised is found to be about 63 tons. The 
action of the engine is as follows : — The steam being 
admitted, the piston and great cap are thereby raised, and 
the pump pistons make their down-stroke. At the top of 
the steam-stroke a pause of one or two seconds is made, to 



MACHINERY AND IMPLEMENTS FOR DRAINAGE. 15 

enable the valves of the pump piston to fall out, so that, on 
the down-stroke of the steam piston, they may take their 
load of water without shock. In order to sustain the great 
cap and its dead weight during this interval, an hydraulic 
apparatus is brought into use, which consists of vertical 
cylinders, into which water is admitted, forcing upwards two 
plunger holes which sustain the cap, the water being 
prevented from returning by spherical valves fitted at the 
lower parts of the cylinders. The arrangement of the two 
steam cylinders is adapted in order to bring the load under 
immediate command, the varying character of which would 
otherwise require occasional alteration of the dead weight to 
overcome it, which would involve great delays and incon- 
venience. By the use of the two cylinders, the dead weight 
raised by the small piston does not usually exceed 85 tons, 
the extra power required being derived from the pressure of 
the return steam at the down-stroke upon the annular 
piston. A skilful regulation of the expansion and pressure 
of steam in the small cylinder thus enables the engine-man 
to provide for all cases of difference of resistance without 
the delay of altering the dead weight. Respecting the power 
of the " Leegh water," it appeared from experiments con- 
ducted by a sub-committee of the commission, that the duty 
was equal to that of raising 75 million lb. one foot high by the 
consumption of 94 lb. of good Welsh coal, and exerting a net 
effective force of 350 horse-power. The lift being 13 feet, 
the engine works the eleven pumps simultaneously, the net 
weight of water lifted being 81*7 tons, and the discharge 
63 tons per stroke. "When the site of the lake is cultivated, 
the surface of the water in the drains will be kept at 18 
inches below the general level of the bed, but during floods 
the waters of the upper level of the country will be raised 
above their usual height, and the lift will be increased to 
17 feet. To test the power of the engine to meet these 
cases, the eleven pumps were worked simultaneously without 
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regard to economy of fuel, and 109 tons net of water were 
raised per stroke to the height of 10 feet. The boilers of 
the " Leegh water " engine are five in number, cylindrical, 
and each 30 feet long, and 6 feet in diameter, with a central 
fire tube 4 feet in diameter. Under the boilers a return 
flue passes to the front and then divides along the sides. 
Over the boilers, and communicating with all of them, is a 
steam chamber 42 feet in length, and 4 feet 6 inches in 
diameter, from which a steam pipe 2 feet in diameter, 
conveys the steam to the engine. The consump- 
tion of fuel is 21 lb. of coals per horse-power per hour, 
with working with a net effect equal to the power of 
350 horses. The cost of the " Leegh water " and machinery 
was 21,000Z. It has been calculated that the entire cost of 
the works for draining the lake will be 100,000/. less than 
would have been incurred by adopting the ordinary system 
of steam-engines and hydraulic machinery, and 170,000Z. 
less than the expense of applying the system of windmills 
hitherto prevailing in Dutch drainage. The annual cost of 
the three methods is thus estimated: — By three engines 
such as the " Leeghwater," 4500Z. ; by windmills, 6100Z. ; 
and by ordinary steam engines, 10,000Z. Besides the ordi- 
nary plans of pumps attached to Cornish engines, there 
have of late been introduced a great variety of pumps, among 
the most remarkable of which are Appold's and Gwinne's 
pumps. 

Mr. Appold's constituted one of the principal attractions 
in the department of machinery in motion at the Great 
Exhibition of 1851, and might be seen constantly delivering, 
at a considerable elevation, a powerful stream of water, 
which was not a little refreshing during the hottest portion 
of weather. Mr. Appold's pump is similar in every respect 
to the mill known as Whitelaw's mill, but the action is 
reversed : in the former, a column of water descending by- 
pressure on the horizontal wheel, causes it to revolve, and 
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it is then used as a motive power ; but in the latter case, 
some other motive power is used to cause the horizontal 
wheel to revolve, and lift the water, it thus becomes a 
pump of considerable power. Mr. Appold's wheel was only 
12 inches in diameter ; it received the water on each side, 
through apertures of 6 inches diameter, and had a central 
disc or diaphragm perpendicular to the axis, intersecting the 
vanes, forming, as it were, a double wheel, revolving between 
two cheeks, that projected from opposite sides of the 
reservoir. 

The curvature of the vanes was found to be a matter of 
considerable importance, as it would discharge, when so 
constructed, more than double the quantity of water in the 
same time, and with the same power, as one constructed 
with straight vanes. 

A trial was made with Mr. Appold's pump against two 
others of the same size, the one with straight vanes, 
inclined at an angle of 45 degrees, and the other with radial 
arms — the following results were obtained : — 
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18 feet 8 in. 

19 „ 4 „ 
18 „ 0 „ 
18 „ 0 „ 
18 H 0 „ 
18 „ 9 „ 


•649 
•680 
•394 
•434 
•232 
•243 



THOROUGH DRAINING. 

The water at the outfall having been lowered either by 
deepening the channels or lifting the water by some of the 
means we have described, another department of draining is 
commenced, called thorough draining. This consists in 
laying across the land at intervals, and at a few feet below 
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the surface, lines of tiles constructed of such shapes as that, 
when they are laid end to end, they form a continuous 
pipe, and being made of porous material the water passes 
through them, and in at the joints, then finding a ready 
course through to the main drains. These pipes are made 
of a variety of shapes, sometimes forming a perfect pipe in 
one piece ; and at others they are composed of two pieces, 
the upper one shaped like a horse-shoe and laid upon a flat 
piece called a sole. These are very rarely used now, a 
circular pipe being found to be the best form and the most 
easily constructed. 

The tiles with soles were the first used, and, aa no 
machinery then existed for constructing them, doubtless 
that form was best as it was easily made, being two flat 
pieces made like plain tiles first, and then one piece was 
bent over a saddle-shaped block of wood, and after being 
dried was burnt in that shape, and when laid in the ground 
formed an excellent drain ; but as machinery came into use 
other forms were adopted, and the sole or bottom of the tile 
became a part of it. 

A variety of ingenious machines have at various times 
been patented for constructing drain tiles, and although 
many of them exhibit great mechanical ingenuity and are 
vety interesting, we cannot afford space in this little book 
to describe more than one or two that have come into general 
use : of these the most known are the Tweedale machines, 
Beart's, Ainslie's, Hart's, and Clayton's. 

The last-mentioned machine I can recommend as one of 
the most efficient and generally useful of them ail. I know 
many persons who use them, and generally they give 
satisfaction. They are made entirely of iron, and adapted to 
manufacture tiles either vertically or horizontal; which 
is an important advantage, as in the manufacture of large 
pipes they never keep their shapes when passing over 
horizontal rollers, consequently they have a flat side, and 
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from being so misshapen will not fit properly when laid end 
to end. 

Most tile machines act upon the principle of forcing the 
clay through discs, in which are openings cut to the shape 
of the tile, as seen in cross section. The various ways in 
which this simple operation is performed, constituting their 
peculiarity, Clayton's is simple, strong, and compact, and 
equally well suited for all kinds of work. 

The clay is contained in two large cylinders attached to 
the frame by swing brackets, so that no delay takes place by 
filling, one cylinder being replenished while the other is 
being discharged. The internal shaft-work is formed of 
wrought iron ; the clay is forced out of the cylinder through 
the perforations in the discs by a piston, which is acted 
upon by gearing so arranged that it takes twenty-five turns 
of the winch to force the piston down and only four to lift 
it up again. The cylinders are fitted with perforated metal 
plates or gratings, of various sizes, for screening the clay 
from all stones, roots, or other extraneous matter that would 
be injurious to the formation of the tiles. Two men and a 
boy will make with this machine, if the clay be in the best 
order, about 10,000 feet of pipe per day, working piecework. 
. A great variety of machines on a similar principle to 
Clayton's are manufactured by various persons, all con- 
structing the tiles by forcing clay through discs : in some 
the cylinders are horizontal, and in others vertical. 

A great impetus was given to the manufacture of drain 
tiles by machinery by the invention of a tile-making machine 
by Mr. Beart, of Godmanchester, Huntingdonshire. This 
gentleman, a very ingenious and excellent mechanic, con- 
structed a tile- works on a large scale, and conducted all his 
operations in a very superior and methodical manner. The 
consequence was an immense saving in cost of manufacture. 
A statement by Mr. Beart of his machine and the system 
pursued will be found in the " Journal of the Eoyal 
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Agricultural Society," vol. ii. part 1. A saving of 2s. Gd. 
per thousand was at once made by the introduction of the 
machine, and a greater facility given for the execution of a 
larger amount of work with greater regularity. This 
machine was not for making pipe tiles, but intended to 
facilitate the making of horse-shoe tiles, which are formed 
of one piece bent as before described over a piece of wood 
called a horse. 

MACHINES AND TOOLS FOE LAYING TILES. 

Only one machine is in use at the present time for 
effecting this object. This is the one known as Fowler's 
draining machine, and is the invention of John Fowler, jun., 
of Bristol, who received a silver medal from the Royal 
Agricultural Society of England, at the meeting at Exeter 
in 1850, for his invention. It was described by the inventor 
as a mole or plug plough for making a hole in the soil at 
depths varying from two to four feet, and at the same time 
drawing into the hole thus made any draining material, such 
as earthen or wooden pipes, straw, ropes, &c. 

There is an apparatus attached for raising or sinking the 
plough, so as to lay a level drain under an uneven surface : 
it is drawn by the power of a windlass, and one horse's 
power exerted there will move the plough a yard in twenty 
seconds at a depth of 2 feet 6 inches. Three horses, four 
men, and six boys will keep two ploughs going, and do 
4000 feet in a day at a depth of 3 feet. 

A hole requires to be dug for the machine at every 
hundred yards, or six for an acre. 

This implement, as might be expected, was an object of 
much attention at the meeting, and various were the specu- 
lations of visitors and the judges as to the difficulty it would 
experience in laying tiles in stony and gravelly soils. The 
machine was again exhibited at the Great Exhibition in 
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Hyde Park in 1851, having been considerably modified and 
strengthened. Public trials were also made with it on 
Wormwood Scrubs. 

I am not aware of its being in use anywhere at the 
present time, nor do I think it in its present state at all 
adapted for laying tiles on the generality of soils. There 
are situations, doubtless, as bogs, where a machine of this 
character might be used with advantage ; but wherever it is 
the soil must be free from stones, either in beds or as 
boulders, the upper surface of the land very even, and the 
tiles of first-rate quality. The principle upon which the 
machine acts is very simple. The reader will imagine a deep 
knife fixed under the beam of a wheel-plough ; at the bottom 
of this knife a pointed piece of iron fixed horizontally ; at 
the back of this piece of pointed iron is attached a chain or 
rope, and upon this rope are threadled, one after another, 
lengths of the pipes or tiles to be laid ; a strong windlass 
attached to horse-gear is placed at a distance in front of the 
plough, and a chain from the barrel of the windlass is 
attached to the end of the plough-beam. A hole is then 
dug to allow the deep knife and pointed iron to enter the 
ground at the intended depth ; the plough is then drawn 
forward, the knife cutting the earth through and the iron 
point making a passage for the string of tiles to follow. 
When the plough has arrived at the windlass the rope is 
hauled out, and the tiles of course remain properly laid, end 
to end, and with greater accuracy than could be done by the 
ordinary means. To ascertain the state in which the tiles 
are left by the machine, a trench has been afterwards cut 
and the tiles examined, and invariably they have been found 
to be very properly laid. 

It appears, therefore, that as far as the actually laying 
tiles at moderate depths in certain soils, this machine 
answers the purpose intended ; but there are so many 
circumstances that would interfere in different localities, 
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as to render it very doubtful whether it can become a 
machine of general application. 

GIBBs'S DRAINING MACHINE. 

Some few years since a machine was placed in my hands 
by Mr. Josh. Gibbs, an eminent civil engineer, which he 
had himself invented and constructed, for the purpose of 
laying tiles without the necessity of opening the ground to 
a greater width than the chase in which the tile itself had to 
be laid. I tried a variety of experiments, and it gave the 
greatest possible satisfaction. An experienced drain-tile 
layer, who assisted in them, assured me he could lay tiles 
as well with its assistance as when the ground was opened 
wide enough for him to stand on the bottom of the opening. 

Of course it could not be expected that this, the first 
attempt at the construction of such a machine, should be 
perfect, and answer equally well in all situations ; but of this 
I am certain, that had the inventor followed up the subject a 
little further, a very great benefit would have been confered 
on agriculture generally by- giving much greater facility for 
the laying deep drains ; and I am still in hopes, when less 
pressed with other business, he will make perfect this 
admirable machine. 

drainer's tools. 

The ordinary manner in which the drain-tiles are laid is 
by cutting an opening in the ground, gradually narrowing 
in towards the bottom so as to require as little soil as 
possible to be removed. To effect this in the best manner, 
the tools or spades must be made in sets, the smallest being 
no wider than the tile to be laid. 

These are made by most implement-makers of the most 
approved forms to suit the different depths. Mr. Clayton, of 
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the Atlas Works, Dorset Square, whose tile-making machine 
we have before alluded to, manufactures very superior tools 
for cutting the gripes in different soils, either clay or gravel. 

These tools are made with ground-polished blades, and 
upon scientific principles as to shape; they are formed 
with cycloidal blades, which gives strength and lightness, 
and produces the best form of cutting-edge, as well as 
allowing the clay to leave the tool more easily than is the case 
with those made in the ordinary manner. Besides the tools 
for excavating, one or two others are necessary for cleaning 
out the bottom and laying the tiles ; but however well the 
tiles may be laid, the work is inefficiently done if the drains 
have not been properly set out and the levels accurately laid. 



CHAPTER II. 



THE PLOUGH. 

The plough is the most important and valuable implement, 
and the one most generally used in agricultural operations ; 
being the fundamental implement, it is common to all ages 
and countries. Mention of it is made in the earliest writings 
upon agriculture ; indeed, its introduction must have been 
coeval with the first attempts at cultivating land and raising 
corn. The tillage of land is supposed to have been first 
practised in imitation of the effects produced from deposits of 
sand and mud by retiring rivers after floods and inundations. 
These effects must have been observed by the inhabitants, as 
herbage springs up spontaneously, as soon as it is left dry, 
and subjected to the heat of the sun's rays. 

The peculiar characteristics of certain portions of Egypt 
would favour the hypothesis that corn was first cultivated 
in that land, as it is spoken of in the earliest times as so 
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fruitful in grain as to be considered the granary of the 
adjacent countries. 

Sir Isaac Newton and Stillingfleet both considered that 
corn was first cultivated on the banks of the Nile in Upper 
Egypt, where the waters only occasionally covered the land, 
leaving it ample time to profit by the deposits of mud and 
sand, and put forth the plants peculiar to it. The inha- 
bitants, observing this hint from nature, that nothing more 
"was necessary than to scatter the seed in this soil, and that 
it would then vegetate and bring forth fruit in abundance, 
endeavoured to imitate it by cleaning the ground of weeds, 
and mixing the rich sedimentary deposit of the river with 
pure sand. 

To effect this at all, an implement of some kind must 
have been used, and that was the first plough. Antiquaries 
have agreed that this must have been a sort of pick, and little 
else than the merest scratching of the soil would be neces- 
sary under such circumstances as they were placed in. 
Various representations are in existence of very early ploughs 
of this kind. 

As other lands gradually became cultivated, an improved 
form of plough would doubtless be constructed to meet the 
requirements of local circumstances, as agriculture was carried 
to a great pitch of perfection in Egypt. Of this the numerous 
traces remaining to this day bear ample testimony, such as 
the banks and canals in lower Egypt, especially in the Delta, 
traces of no less than eighty canals exist for the purposes of 
draining and irrigating. We find the plough (1 Sam. xiii. 20) 
had a share and coulter, indicating a considerable advance in 
the construction of an efficient implement. From Egypt 
the art of cultivating the soil found its way into Greece, the 
aboriginal Pelasgi being civilised by colonies from that 
country. The little that is known of the practice of the 
Greeks is obtained from the works of Hesiod, called " "Works 
and Days." He was contemporary with Homer, and culti- 
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vated a farm at Askra, at the foot of Mount Helicon in 
Bceotia, and grumbles like any modern farmer at the badness 
of his land, which, he says, is too hard in summer and too 
soft in winter, and never very good at any time. I should 
fancy his occupation was a piece of good rank stiff clay, as 
little loved at the present time as in the days when he wrote. 
He describes the ploughs of his time as being composed of 
three principal parts : the share-beam (which is to be made 
of oak), the draught-pole, and the plough-tail (to be made of 
elm or bay), and the whole to be securely fastened with nails 
and pegs ; he also recommends that a spare plough be kept 
ready to be used in case of accidents. 

Roman Ploughs. — Of these a great variety must have been 
in use, as they are mentioned by various Eoman writers on 
agriculture, as having peculiar characteristics adapted to the 
particular soil or description of work to be done. Mr. Adam 
Dickson, in his work on the husbandry of the ancients, says, 
" It is probable that I shall be considered as very partial to 
the ancients, if I do not allow the moderns to excel them in 
the construction of their ploughs. We are not indeed so 
well acquainted with the ancient ploughs as to be able to 
make a just comparison. I shall only observe, that from the 
few passages in the rustic authors concerning them, it 
appears that the ancients had all the different kinds of 
ploughs that we have now in Europe, though not perhaps so 
exactly constructed. They had ploughs without mould- 
boards, and ploughs with mould-boards ; they had ploughs 
with coulters, and ploughs without coulters ; they had 
ploughs without wheels, and ploughs with wheels ; they had 
broad-pointed shares, and narrow-pointed shares ; they even 
had what I have not yet met amongst the moderns, shares 
not only with sharp sides and points, but also with high- 
raised cutting tops. Were we well acquainted with the 
construction of all these, perhaps it would be found that the 
improvements made by the moderns in this article are not 
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so great as many persons are apt to imagine." "Without 
quite following Mr. Dickson to the full extent of his 
admiration of ancient implements of tillage, we must admit 
that very considerable perfection had been attained in 
the construction of the plough, judging by the numerous 
descriptions found in the works of the different authors. 
Cato mentions two ploughs, ono called the Eomanicum, 
proper for stiff land ; and the Campanicum, as adapted for a 
light soil. Varro mentions a plough which must have been 
similar to an ordinary modern ridge-plough ; it was used for 
ploughing in seeds, and was fitted with two mould-boards. 
Pliny speaks of fitting a piece of board to an ordinary 
plough, in order to adapt it to the purpose of ploughing in 
seed. Palladius speaks of a plough for ribbing up land when 
the water lays much in the furrow, in wet seasons. 

Ploughs answering to the descriptions of the classic 
authors may now be found in different parts of Italy and 
Sicily ; and in various parts of Europe and Asia are ploughs 
still in use of the most primitive forms, and very much 
inferior to what I imagine the ancient Boman ploughs to 
have been, judging by the descriptions handed down to us. 
The Araire of the South of France is an implement of this 
rude kind, merely dividing the soil, and pushing it in front 
of it. The plough of Asterobothnia, in Scandinavia, is often 
drawn by one man, and is little more than one of the ancient 
scratching-tools first used in Egypt, and represented upon the 
images of Osiris. The plough of the Morea of Greece is simi- 
lar to the fluke of an anchor, and is drawn by two asses or one 
horse. Tho Syrian, the Persian, and the Indian and Chinese 
ploughs are all of the same character, being merely scratch- 
ing implements, and scarcely deserving the name of ploughs. 

The annexed cut represents the modern plough of Castile. 
It is engraved from the original sketch kindly lent me for 
this purpose by my friend, Mr. J. Telbin, and was drawn 
from nature by him, while making sketches in Spain for his 
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Panorama of the Campaigns of the Duke of "Wellington. I 
have preferred giving a cut of this plough to any other, as 
I could rely on its accuracy, and it is interesting, as showing 
the extremely low state of agriculture in Spain at the present 

Fig. 5. 




moment, it being impossible that any efficient system of 
husbandry can be carried out where such a rude implement 
as this forms the principal feature ; and it is not only in the 
plough that the modern Spaniard is so far behind, even the 
ancient !Roman farmer, much more the modern scientific 
agriculturist, for Mr. Telbin described to me the manner of 
thrashing, as he saw it practised in Spain in 1850, and which 
is not one bit in advance of the old custom of treading out 
the corn by the feet of oxen. The plough was first intro- 
duced into Britain by the Eomans, and there are many rude 
drawings in existence, representing different kinds of ploughs. 
Some of these are very similar to the Castilian specimen 
shown in the cut, while others, used by the Saxons, are 
shown as having wheels, and in several cases the horses are 
represented as fastened to the plough by their tails, a bar- 
barous custom that existed in Ireland as late as 1634, for an 
act of the Irish Parliament, 11 & 12 Car. II., c. 15, entitled 
an " Act against plowing by the tayle and pulling wool off 
living sheep," sets forth, that "Whereas there have been 
for a long time practised in this country a barbarous custome 
of plowing, harrowing, drawing, and working with horses 
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and other animals by the tayle, whereby the breed of animals 
in the kingdom is much impaired, and great cruelty perpe- 
trated, these practices were henceforward to be considered 
illegal, and the offender subjected to fine and imprisonment." 

No mention is anywhere made in the Bible of ploughs 
being drawn by any other animal than the ox; an old 
British law forbade the use of other animals than oxen for 
drawing ploughs, and the early English ploughmen were com- 
pelled by law to be as able to make- their own ploughs as to 
guide them. The implement under these circumstances natu- 
rally remained for a long time in an exceedingly rude state, 
and it was not until the commencement of the seventeenth 
century that anything like an effective implement was con- 
structed. About that time greater attention was paid to 
agriculture in England, and Dutch engineers came over to 
drain the fen districts. These intelligent people brought with 
them the design of that known as the Eotherham plough, so 
called because the first known to have been constructed in 
England was made at Botherham, by Jos. Foljambe, under 
the direction of the celebrated Walter Blythe, whose works 
we have often elsewhere alluded to. For this plough a 
patent was obtained in the year 1730. 

Other accounts state that this plough was made by Lammis, 
upon strictly mathematical principles, which he had learned 
in Holland — and others, by a person of the name of Pashly, 
who was ploughmaker to Sir Charles Turner, at Kirkleatham. 
The son of this last-named person established a manufactory 
for this plough at Rotherham, and he also is considered by 
some to have been its original inventor. The design of this 
plough had, either from Holland or England, found its way 
to America, and the honour of its invention is claimed by the 
people of that country. President Jefferson presented an ac- 
count of the principle for constructing a mould-board, first to 
the Institute of France, and afterwards to the Board of Agri- 
culture in England, as an original discovery in mathematics. 
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The Kotherham, or, as it was sometimes called, the Dutch 
plough, was constructed of wood, with the exception of the 
coulter, draught-irons, and share; the mould-board was plated 
with iron, and the sole was also made of the same material. 

The fame of this plough at length extended into localities 
remote from where it was originally constructed ; and as no 
very defined form had yet been laid down for it, it may easily 
be imagined, that in the hands of inferior and prejudiced 
workmen it degenerated into a clumsy and inefficient imple- 
ment;, while in other and better hands it was improved and 
altered to suit local circumstances. Arthur Young mentions 
a plough made by an ingenious blacksmith of the name of 
Brand, and which he stated as being superior to any other 
in the kingdom. The Kotherham plough, having found its 
way into Scotland, was brought under the notice of a most 
ingenious mechanic, named James Small, born in Berwick- 
shire, in the year 1740. This man bestowed a great amount 
of attention to the improvement of ploughs, and in the end 
was enabled to construct one upon a fixed principle, which 
gave it a permanent and uniform character. Small (remarks 
Mr. Slight) appears to have been the first who gave to the 
mould-board and the share a form that could be partially 
imitated by others, whereby following his instructions, 
mould-boards might be multiplied, each possessing the due 
form which he had directed to be given to them. Small's 
improvement chiefly consisted in giving that most important 
feature of the implement, the mould-board, a mathematical 
outline which enabled it to turn the furrows over in an 
equal and regular manner. 



OF THE PARTS OF THE PLOUGH. 

The frame is the centre portion of the implement, to which 
the mould-board, beam, handles, &c, are affixed ; it is now 
nearly always constructed of iron, and although of different 
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shapes, according to the peculiar description of plough, its 
use is always the same, that is, a solid structure upon which 
to build up the other parts of the instrument, the mould- 
hoards, handle, beam, sole, <fcc, being screwed to it in sucli 
a manner as to be easily adjusted, or removed if necessary. 

The Beam is a strong bar of iron, or beam of wood, to 
which the animals are yoked, one end of which is securely 
fixed to the plough frame, the coulter is also attached to it. 

The Stilts, or Handles, as tho latter name implies, are the 
long pieces of iron or wood held by the ploughman during 
the operation of ploughing, and which are so arranged as to 
give him the greatest possible control over the implement in 
directing its course, and preserving the depth and accuracy 
of the work. The one on the right hand side, as the plough- 
man stands at work, is called the little stilt ; this in many 
ploughs is a continuation of the beam and body of the 
plough in a straight line. 

The left hand one is called the great stilt ; both these are 
attached securely to the plough frame, and often are con- 
tinuations of the beam, and separated by the stretcher, bolts, 
and stays. 

The Bridle, Muzzle, or "Plough Head, is a contrivance placed 
at the outer end of the beam, and to which the horses are 
yoked. It is constructed in a variety of ways, but the object 
sought to be obtained in all is the same, that is, to give a ready 
means of adjusting the line of draught so as to cause it to work 
steadily, and at the proper depth, by giving it, as it is called, 
more or less earth ; this is effected by means of a moveable 
portion of the plough head called the hake, and which allows 
of the draught-shackle being altered vertically, more upwards 
or downwards, or laterally to the right or left. The bridle 
is differently constructed by different makers, but the usual 
plan is to make the hake in the arch of a circle, and with a 
pin secure it in its place, while the draught-chain is regu- 
lated in notches cut in the fore part of it. 
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The Coulter is a large knife, made very strong, of iron and 
steel ; it is an important part of the implement, and requires 
considerable care in its adjustment. Its use is to cut or 
sever vertically the seam or piece of earth through which 
the plough is to pass ; it is made sharp on the front side, 
and so strong as not to give or bend in any way while in use. 
The side of the coulter next the land is perfectly flat ; the 
other side tapers towards the back. To give the necessary 
thickness and strength, it is attached to the beam of the 
plough by its upper end, which is made round for that 
purpose ; it is not set perpendicular, but at an angle, gene- 
rally of about 55° with the ground ; but different kinds of 
land, and the same land under different circumstances, 
require the coulter to be set at various angles, sometimes 
very much forward, and at others so far back as to be 
slightly in the rear of the point of the share, the point 
being £ of an inch above the share, and slightly on the land 
side of it. The manner in which the coulter is secured to 
the beam is different in the various descriptions of ploughs. 
The ordinary old-fashioned plan is by a wedge; but this 
was very inefficient, difficult, and uncertain. Messrs. 
Ransome, and other makers, adopt a principle of adjust- 
ment which gets over much of the difficulty. Messrs. 
Hensman have a screw and lever, which is attached to the 
side of the beam ; and thus the coulter is set more forward 
or backward as may be required. 

The Sock, or Share, is that part which cuts the slice of 
earth horizontally ; it is fixed into a projecting portion of 
the lower part of the plough body, called the sole or sladc, 
which is a moveable piece secured to the under side of the 
frame. 

Plough-shares are not always of the same form, being 
more or less curved on the face, and longer or shorter 
pointed. 

Plough-shares were formerly made of wrought iron, but 
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in 1785, the late Robert Eansome, ot Ipswich, obtained a 
patent for constructing " shares of cast iron." 

This was a most important improvement, and caused all 
parts of the plough to be equally improved by the same 
gentleman and others ; and in 1803, Robert Ransome still 
further improved the manufacture of cast iron shares, by 
applying a case-hardening process to them. They are now 
manufactured by the firm of Ransome & Co., of Ipswich, 
in large quantities. Their improvements consist in case- 
hardening the under side the thickness of T ^ or of an inch, 
thus resembling the effect of placing there a layer of steel. 
The lower part, from its hardness, wears slowly, while the 
upper part grinds quickly away. A uniform sharp edge 
is thus constantly kept. 

The Mould-board is now invariably a plate of cast iron, 
screwed to the plough frame, and is also called the turn- 
furrow, or wrest. 

This term originally applied to only a portion of the 
mould-board, and was probably the wrest of the ancient 
plough which turned aside the earth, after it had been cut 
by the coulter. The part called the wrest, in the Kentish 
plough, is simply a bar of wood. 

The office of the modern mould-board is to receive the 
piece of earth upon its fore end after it has been cut by 
the coulter from the side, and from the bottom by the share, 
and then turn it over continuously to a fixed angle, which it 
does by its peculiar curved form, these curves being con- 
tinued from the mould-board by the form of the box end of 
the share to its extreme point. 

It is upon the correct form of this part of the implement 
that the accuracy, ease, and excellence of the ploughing will 
depend. The largest amount of attention, therefore, has 
been devoted to it ; and desirable as it is that Borne fixed 
principle should be laid down as applicable to all forms of 
mould-boards, it has not as yet been accomplished, though 
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the principles by which it is governed have been investigated 
and discussed by a great number of scientific and talented 
individuals, from Small's time till now. Among these may be 
mentioned, Bailey, Gray, Jefferson, Clymer, Ransome, 
Wilkie, Rham, Slight, and others, who, though not arriving 
quite to the point required, have nevertheless, by their 
consideration of the subject, been able to lay the foundation 
for some rules that may soon be adopted for the production 
of a comparatively perfect form of this important part of the 
plough ; not that it is likely that any one form will ever be 
the best for every description of plough, and for all the 
circumstances under which ploughs are used, as width and 
depth of furrow are not the only change of circumstances, 
and it is well known that a mould-board which exhibits an 
evenly-worn, polished surface, and all the marks of having 
been well adapted to its work, will, on being removed to 
another description of soil, exhibit quite the reverse features, 
and show its entire unfitness for the purpose. 

It is impossible in the limited size of this book to enter at 
length on the details of the various forms of mould-board in 
use, — nor is it necessary, as this work is intended for farmers, 
and not ploughmakers ; and parties purchasing ploughs of 
those persons who have obtained a character for the efficiency 
of their implements need not trouble themselves much, 
about it, as they may rely upon such ploughs as are sold by 
Messrs. Ransome, of Ipswich, Howard, of Bedford, Busby,, 
of Bedale, and many other persons, being constructed with 
every care and attention to all the qualities necessary to 
produce an implement thoroughly well adapted to its pur- 
pose. The repeated trials for the premiums offered by 
the Royal Agricultural Society have done much towards 
improving ploughs, and their results are the data which the 
agriculturist can study to increase his store of knowledge 
in this department of agricultural machines. 

c 3 
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WHEEL AND SWING PLOUGHS. 

Ploughs are divided into two classes respectively, called 
"Wheel and Swing Ploughs. 

Those of the former class are usually fitted with a carriage 
and two wheels to support the beam, which is then made to 
stand up at a considerable angle, and is secured to the upper 
part of the carriage, as shown in fig. 8 ; the body, frame, 
stilts, coulter, <&c, being similar to a swing plough. The 
draught chain is attached to the centre part of the frame 
(which is called a gallows) between the two wheels, and 
should be at precisely the same spot as it is in the swing 
plough, the beam of which is always curved downwards to 
allow of it. 

Ploughs with a wheel and a high gallows, are common in 
many parts of England, and are generally much preferred by 
the local farmers. Varieties of them may be met with in 
Norfolk, Essex, Berkshire, Wiltshire, and many other 
counties. The Kentish turn-wrest is one of the most cele- 
brated of this description, but has its own peculiar turn, 
turson, or wrest. The Hampshire wheel plough is peculiar 
to some of the light sandy ground in North Hants, and has 
some peculiar (local) advantages. In North "Wilts, in the 
neighbourhood of Chippenham, a wheel plough is used, and 
preferred to any of the long mould-board ploughs lately 
introduced ; it is called the Wiltshire Dilly Plough. The 
best specimens of this are made by a very excellent and 
ingenious implement maker, named John Berriman, of 
Lyneham, the grandson of the original inventor. They are 
wheel ploughs, but are without the gallows or front carriage. 
I have not sufficient knowledge of this implement to be able 
to describe the peculiar qualifications it possesses to make it 
so great a favourite in its locality, but certain it is that this 



Digitized by Google 



"WHEEL AND SWING PLOUGHS. 35 

homely machine is preferred to the most scientific modern 
ones. It is also extraordinary that a wooden mould-board 
is used for it, made of a thick block of apple or pear tree, 
and dubbed into shape with an adze, entirely guided by the 
> eye ; but such is the skill of the maker, and the experience 
acquired by constant practice, that a very perfect form is 
given to it. 

Iron mould-boards are fitted to it, but they are not so 
well liked by those who use them. 

A number of ploughs, of an intermediate character 
between beam and swing ploughs, have also been intro- 
duced. Some of these displayed great ingenuity in their 
construction ; one class had wheels or a wheel attached to 
the plough frame, and was intended to decrease the friction 
of the spade or sole-shoe upon the surface of the ground 
while the plough travels ; and although there is some degree 
of plausibility in the idea, the disadvantages of the old plan 
are not so great as the inconveniences of the improved one, 
consequently none of them have come into use. 

The Beam Plough, toith Land and Furrow W/iecl, is a suc- 
cessful attempt at combining some of the advantages of both 
descriptions of ploughs into one. Many Scotch ploughs are 
now made in this way. The plan was not originally intro- 
duced in Scotland ; nevertheless they are called the improved 
Scotch ploughs, though Scotch ploughmen will be found 
invariably to prefer swing ploughs to any other descriptions 
of the implement. 

The Rutland Plough is a good specimen of one of this 
class. It was designed and originally introduced into the 
county from which it takes its name, by Richard Baker, of 
Cottesmere. These ploughs may be used as either swing or 
wheel ploughs, the wheels being easily removed. Nearly all 
the most approved English are now made in this manner. 

Fig. 6 shows the manner in which the wheels era 
attached. 
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Of the comparative merits of wheel and swing ploughs, 
much has been said and written by many persons interested 
in the subject ; and the balance of evidence thus given in 
favour of each is decidedly on the side of the wheel plough, or 
rather the land and furrow wheel-plough, one wheel of about 
20 inches diameter running in the furrow, and the other one 
of about 12 inches running on the top of the unploughed 
land — the width of the wheels apart may be adjusted to suit 
any width of furrow. 
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This plough is made of iron (principally wrought), and is 
intended for ordinary ploughing, and is the smallest of a 
set of new ploughs recently designed and patented by G-. J. 
and F. Howard. The new patent ploughs are made prin- 



Fig. C. 




cipally of wrought iron, and are all improved from their prize 
ploughs. They are made of three sizes, marked for distiction 
X., XX., XXX., suitable for ordinary, deep, and extra-deep 
ploughing. 

The improvements consist in greater elegance of design, 
more equal proportions, and the furrow-turners being made 
particularly taper and regular in their curve, and formed 
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upon exact geometrical principles. The furrow-slice is thus 
made to travel at an uniform rate, from its being first cut 
until left in its final position ; the power required to work 
the implement considerably lessened, and the furrows laid 
more evenly, and in the best form for the reception of the 
seed, as well as working much cleaner upon land inclined to 
adhere, or load to the breast, or furrow-turner. The shares 
are fixed to lever nicks of wrought iron (made upon an im- 
proved principle), the raising or lowering of which gives the 
point greater or less " pitch," or inclination, as the share 
wears, or as the state of the land may require. The supe- 
riority of this lever neck over others is its great simplicity, 
and its being tightened at the end, instead of by a bolt 
through the side. When raised or lowered (which can be 
done instantly), it is secured in a series of grooves ; the iron 
is thus brought into a state of tension, ensuring firmness as 
well as increasing the strength. The centre pin, upon 
which the lever works, is a fixture to the neck, and takes its 
bearing close to the head or socket of the share, so that the 
top of the share is not raised above or below the front of 
the breast, when moved into the higher or lower grooves. 
The lever neck has another great advantage over any other, 
— the accumulation of earth inside the plough, in most 
instances, renders the lever useless, as it cannot be moved 
without a great deal of trouble ; but in this arrangement, 
by simply taking off the end next the neck, it may be at 
once disconnected from the plough, and anything preventing 
its free action removed. The axles of the wheels are upon 
a new principle, and are made so that no grit can enter, nor 
any oil or grease escape : the wheels, therefore, will wear 
much longer, the axles require little or no repairing, and the 
friction is considerably reduced. The mode of fixing the 
wheels is also peculiar; the holdfasts or clamps securing 
them are made to slide through a mortice formed in the 
beam, by which the width may be altered with greater 
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facility, besides dispensing with the old sliding axle, which 
was an obstacle in deep ploughing, and objectionable on 
dirty land, on account of the soil accumulating round it . 
The wheels of the method now adopted are brought opposite 
to each other, and the land-wheel may be expanded as well 
as the furrow-wheel. A draught-chain is adopted in all 
Messrs. Howard's ploughs, for the following reasons : — It 
removes all strain from the beam, and in land-work there 
is a steadiness of movement not to bo found in ploughs 
which draw from the end of the beam ; the line of draught 
is also more direct, consequently the power required is 
reduced. The handles and beam, which are of wrought 
iron, are made throughout in a piece, preventing their 
shaking loose, which is the case with most other ploughs 
made of iron. This latter improvement also prevents the 
accumulation of soil in the hinder part of the plough. Every 
part is so arranged that a ploughman can remove or replace 
the irons, subject to wear or breakage in the field, without 
the assistance of a mechanic. It can be worked either with 
or without wheels, or with one, as required. It may be had 
with breasts or furrow-turners of various sizes and shapes ; 
broad shares may also be had with it, for paring stubble or 
turf, and others of triangular form, for subsoiling and 
ploughing between the rows of beans or root-crops. The 
skim coulter with which it is fitted is of great importance 
when ploughing ley ground and stubble ; it precedes the 
common coulter, paring and turning into the furrow the 
herbage upon the surface, so that when the soil is turned 
over by the plough nothing of grass or weeds is left to grow 
out between the furrows ; consequently the vegetable matter 
thus buried, instead of living upon the soil, decomposes and 
serves to enrich the land. It will also be found most useful 
when ploughing in dung, mustard, tares, <&c, for with the 
addition of a " drag-chain,' ' all may be turned in completely. 
— Catalogue of the Royal Agricultural Society at Lewes. 
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BUSBI'S PRIZE PLOUGH. 

This plough had the council medal awarded to it at the 
Great Exhibition of all Nations in Hyde Park, in 1851. 

It is manufactured by Mr, Busby, of Newton-le- Willows, 
near Bedale, Yorkshire, who has, by his intelligence and 
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untiring industry in the manufacture of this and other 
implements, raised himself from an ordinary workman to 
his present position as the recipient of the highest honour 
it was in the power of the Commissioners of the Great 
Exhibition to bestow. 

This plough has been introduced as the best specimen of 
a plough that is at present manufactured. 

4 

THE KE2TTISH TUEK-WEEST PLOUGH. 

A stranger passing for the first time through the county 
of Kent could not fail to notice this remarkable machine. 
In appearance it is the ugliest, heaviest, and most cum- 
bersome-looking machine to be found in all England, 
yet in practico I have no hesitation in saying that it is 
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one of the very best ploughs the agriculturist will ever 
meet with. 



Fig. 8. 




Boys, in his survey of Kent, gives the following dimen- 
sions and description of the implement : — 

" It consists of a beam of wood, 10 feet long by 5 inches 
deep and 4 broad, behind which is a foot 5 inches by 3 V 
feet long, on the top of which the stilts, or handles, are 
placed ; the foot is tenoned to the end of the beam, and 
mortised at the bottom to the end of the chep. Through the 
beam, at 2 feet 5 inches distance from the foot, is a sheath of 
oak, 7 inches wide by 1J thick, which is mortised into tho 
chep, or sole, in an oblique direction, so that the point of the 
share is 22 inches distant from the beam. The chep, to 
which the share is fixed, is 5 feet long, 4 inches wide, and 
5 deep. The share is of hammered iron, weighs about 
32 lbs., is 20 inches long, and from 4| to 7 inches wide at 
the point. The upper end of the beam rests on a carriage, 
with two wheels, 3 feet 2 inches high. On the axle-tree is a 
gallows, on which is a sliding bolster, to let up and down. 
Through the centre of the axle is a clasp iron, to which is 
fixed a strong chain, called a "tow," that comes over the beam, 
so fixed as by means of notches (or a pin called a " chick "), 
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to let the whole plough out a greater length from the axle, 
thereby letting it down to a greater depth." 

Marshall's description of this plough is too good to bo 
omitted. He says it is almost impossible to describe this 
extraordinary production verbally, for its component parts, 
and the names assigned them, are equal to those of a ship. 
A North of England farmer, who has never been south of the 
Thames, would little suspect the purpose for which it is con- 
structed ; he would conceive it to be a carriage rather than 
a plough. It has a pair of wheels fully as large as the 
fore wheels of a moorland waggon, and behind them is 
dragged a long thick log of wood, which slides upon the 
ground as the hob or shoe of a sledge, with a beam rising 
high above it, which a small farmer of the north would be 
glad of as a gate-post ; comprising in its various parts as 
much timber and other materials as would build a Highland 
cart. It is 90 peculiar an instrument as to be manageable 
only by a person who has been long, trained to the use of it ; 
and so liable to dislocation from a conflict of forces in its 
mechanism as to require continual nailing and tinkering on 
the part of its manager ; and so unwieldy and rebellious on 
some of the hill-grounds which most require the turn-wrest 
form of tillage as to have been known to break away bodily 
from even the most careful and practised control. Yet, in 
spite of its many and enormous disadvantages, it possesses 
such eminent adaptation to the chalky hills and absorbent 
plains of Kent, and Surrey, and West Sussex, as to have 
maintained its place in the firm and general esteem of the 
formers of these districts age after age, since at least the 
beginning of the seventeenth century, to the utter neglect of 
the great multitude of modern plough improvements. The 
value of it on such lands, says the writer whom we have 
already quoted in this paragraph, is so obvious at sight that 
I claim no merit in having repeatedly recommended it in 
the West of England, the central Highlands, and other 
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places, for steep surfaces and absorbent subsoils. Even on 
level ground, whose subsoil is of an absorbent nature, this 
plough has its merits ; and in breaking up whole ground to be 
cropped on one ploughing, as old sward, temporary ley, 
stubble, and especially where the soil is of a strong tenacious 
texture, it is a valuable instrument. The share being 
merely a socket, with a flatted point or chisel, without any 
fin or wing to separate the soil from its base, it is of course 
torn from it by strength of team, and in this violent opera- 
tion the texture of the soil is broken so as to admit the tender 
fibrils of the succeeding crop. Add to this, the plit or 
plough-slice adhering strongly on the furrow-side, is turned 
with difficulty. 

The Kentish turn-wrest plough, in spite of its ugly 
appearance, is considered by the best judges to be (when 
in the hands of skilful ploughmen) a most efficient imple- 
ment ; and I remember to have once heard the first plough- 
maker in England (and }\e lives at Bedford) say he considered 
Kent the best ploughed county in England. 

The man who attempts to plough with this implement 
must thoroughly understand all its peculiarities, and be able 
to adjust it to the greatest nicety, for as it has to lay off 
both right and left, it must be perfectly true in all its 
bearings, and the coulter must set quite true to the furrow- 
edge it is cutting. "What Marshall calls the nailing and 
tinkering on the part of its manager is caused by correcting 
any inclination the machine may have to swerve from a per- 
fectly straight line, and which the complicated bracings 
necessary may cause it to do. The experienced ploughman, 
therefore, always carries in the foot of an old shoe, or a 
small leather bag, a quantity of nails of various sizes ; these 
he fits in at the junction of the links with each other until 
the whole arrangement is to his mind. At ploughing- 
matches, it is no uncommon thing for the ploughman to fit 
in between twenty and thirty of these nails before he is 
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sufficiently satisfied with the general trim of his machine to 
commence operations. 

Mr. Eansome observes that the work performed is excel- 
lent, and for deep and heavy ploughings, the principle is 
better adapted than a casual observer would suppose ; but 
that it is not to be denied that it is a more cumbrous 
implement than a plough formed as a turn-wrest needs to 
be, for a large proportion of its present size and strength is 
requisite to provide against the strains to which it is sub- 
jected from the attempts to counterbalance the conflicting 
forces its erroneous construction has engendered. With a 
view to bring this plough into more general use, by getting 
rid of some of the least useful portions of it and remodelling 
of the others, a plough was constructed under the direction 
of Mr. William Smart, of Eainham, in Kent, and with such 
success that the improved plough might be made equally 
applicable to the power of two or four horses, according to 
the state or nature of the land on which it was to be used. 
In Vol. XIII., p. 59, of the " Farmers' Magazine " will be 
found a lengthened description of these improvements, and 
the views of the constructor in reference to the turn- wrest 
plough. Smart's plough is so constructed that the plough- 
man can shift the coulter as he pleases, and reverse the wrest 
from right to left without moving from his proper position 
between the stilts; this he effects by means of a lever 
through which the head of the coulter passes, and one end 
of which is brought conveniently up to a position just above 
the inner end of the plough-beam ; and by a simple mechanical 
contrivance the turn- wrest can be removed from side to side, 
so that either becomes alternately the mould-board as the 
furrow requires to be turned. A screw-link and swivel is 
introduced in the chains to get rid of the nail business before 
mentioned. This plough in its improved form is manufac- 
tured by Messrs. Eansome, of Ipswich j the handles and 
beam are of wood, and the gallows of wrought iron. 
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There are a variety of other ploughs for effecting the same 
object as the one we have been describing, that is, the 
turning the furrows all in one direction, and laying the 
seams at an angle with the horizon. One of the first of these 
was invented by the late Mr. Smith, of Deanston ; it was 
framed much like an ordinary iron Scotch plough, but had 
two mould-boards, one of which was elevated above the beam, 
while the other is at work. On arriving at the end of the 
furrow, the right and left handed mould-boards are reversed, 
by means of a handle fixed to the end of a spindle, placed 
longitudinally along the beam above the plough-frame ; and 
on the end of this is placed an eccentric ingeniously contrived, 
by James "Wilkie, of Addington, which, acting upon the 
coulter, sets it to the proper angle for the land side of the 
furrow, right or left, as may be. It obtained a premium from 
the Highland Society twenty years ago, and serves equally 
well for ploughing on the sides of the steepest hills as on the 
flat. In Mr. Ransome's book this plough is described as 
invented by James Smith, of Deanston. In other books it 
is called Wilkie' s double mould-board turn-wrest plough. 
There was an implement in existence before this, exhibiting 
essentially the same principles, but was not nearly in so 
perfect a state. It was invented by Gray. 

Hatfs Turn-wrest. — This was the invention of Captain Hay, 
of Belton, and was peculiar : it had a right-handed body, 
and a left-handed one, placed end to end, its beam and stilts 
turning on a pivot at the centre of the top of the body, thus 
easily reversing, and turning the furrow right or left ; its 
coulter is fixed to the beam in the ordinary manner. 

Huckvale's Plough is thus described by Eansome. This 
plough is so constructed, that by reversing the position of 
one of its handles the ploughman is enabled to turn the body 
part from right to left, so that the part that was in one 
instance the slade or sole of the plough, will alternately 
become its land side, and thus act on either side of the plough ; 
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that side which is not at work forming a close cover over 
the other. The share is formed with two blades or cutting 
edges at right angles, one of which acts horizontally as a 
share, and the other vertically as a coulter, and the position 
of which is changed at each end of the furrow by the same 
operation. 

Mead' 8 Turn-torest. — The improvement consists in the 
application of a pair of wheels, or a single wheel, as a roller, 
as circumstances may require. The leading wheel or wheels 
run on a plain surface of the land, and regulate the depth 
of the plough. The hind wheels are placed under the 
sole of the plough, commonly called the chep, and carry 
the hind part clear of the ground, by which means the 
great unnecessary friction arising from dragging the whole 
length along the furrow is greatly diminished. It is also 
applied to a mole-share, fitted to follow the hind wheels. 
This plough, with the mole-share acting 5 inches below the 
furrow, opens the pores, through a stratum of earth that has 
been trodden for the last century (by driving horses in the 
furrow), until it became nearly as impervious as a sheet of 
lead. It has, with the mole-share attached, been drawn by 
four horses for a whole day, ridging up wheat upon very stiff 
lands. "Where land has been drained ridging is unnecessary ; 
• the surface of the field may be left plain, without furrows. 
To accomplish this, the ground- wrest is taken off at the end 
of every furrow, and shifted to the other side, while the 
horses are turning, and the coulter shifted by means of a lever 
at the top of the beam. The snap-wrest is not taken off to 
turn the furrow, but passes through the body of the plough ; 
the lever shifts the coulter the same as the turn-wrest. 

lowcock's patent plough. 

This plough is for the purpose of turning furrows in one 
line of direction, and parallel to each other. It is almost 
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self-acting, as respects its adaptation to each succeeding 
furrow ; aud so simple in its formation that any ploughman 
may at once use it to advantage. 

It will be seen upon inspection that the plough does not 
require to be turned round at the end of the field ; but the 
ploughman having completed his furrow, to the right, passing 
on the furrow side of the plough, turns over the handles from 
one end of the beam to the other, when they are re-adjusted 
by a catch affixed to them, which, dropping into a mortice at 
the beam-head, renders them stationary. Whilst performing 
this simple operation, the horses turn round on the land side 
of the plough (thus preventing the ploughed land from being 
trodden), and by the act of turning, the draught-chain to 
which they are attached slides on a rod to the other end of 
the plough. As soon as the horses commence drawing, the 
left-hand share and coulter set into their work ; the double 
fly, which forms a part of the mould-board each way, coming 
in contact with the newly-cut furrow, instantly turns back 
and assumes its correct position, and the implement proceeds 
without further adjustment, cutting out and turning over the 
furrow-slice to the left hand. The utility of a plough of this 
description is obvious, whether for ley crops, in small, irre- 
gular, and hilly fields, or in lands that will not bear treading 
when wet. 



clark's universal ridge plough. 

Is the invention of John Clark, of Long Sutton Marsh, to 
whom a medal was awarded by the Royal Agricultural 
Society of England. 

It is adapted to the several purposes of ridge culture, and 
by an easy transition of shape, which is accomplished in a 
simple manner, it becomes, 

1st. A double torn or ridge plough, for opening or closing 
the soil, as in ridge-ploughing, or for setting out the land for 
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ordinary ploughing, or for opening the surface-drains in 
water-furrows, &c. 

2nd. A moulding plough for moulding up roots, crops, 
and other purposes. 

3rd. It may be converted into a horse-hoe or cleaning 
plough, with curved coulters, for cleaning the sides of ridges, 
or with flat hoes for broad work ; or it may, with slight modi- 
fication, become a broad-share plough, to which rising prongs 
or shares may be attached, for the purpose of clearing land 
from weeds and rubbish. This implement is exceeding welL 
adapted to small holders who cannot afford to have a great 
variety of implements lying idle for a large portion of their 
time. Machines and implements of all kinds, whether mills, 
ploughs, &c, that are adapted to execute a variety of different 
operations, are deserving of special encouragement, as being 
so particularly adapted to the wants of the small farmer, who, 
without them, is working at great disadvantage with his 
neighbours, whose operations are on a much larger extent of 
ground. 

eansome's hoe plough. 

Is for the purpose of hoeing up weeds, and stirring nnd 
loosening the soil between the rows of plants. It has two 
wheels, one in front, and one behind the hoes, by which the 
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depth of hoeing is regulated. It may be used with three tri- 
angular hoes, each cutting 13^ inches wide, extending over 
3 feet 6 inches, or contracted to a smaller width ; or the two 
hind hoes may be substituted by two curved knives, as shown 
in fig. 9, for cutting the weeds up on the sides of ridges. It 
is a very simple implement, capable of doing a great deal of 
work, and may be adapted to $ variety of purposes. 

MOULDING PLOUGHS, OB DOUBLE TOMS. 

These are made with two mould-boards, one on either side, 
and are used for earthing up plants sown upon the ridge ; the 
mould is turned up lightly on the right and left sides, as the 
plough passes along between the rows. It is also frequently 
used for opening water-furrows between the breadths of 
ploughed land. "When the mould-boards are removed, it may 
be applied as a broad-share plough for cleaning land, or as 
a light description of subsoil. They are manufactured by 
Messrs. Eansome of an improved form, and may be adapted 
to a variety of useful purposes, with the addition of some 
very simple parts. 

THE DOUBLE FUEBOW PLOUGH. 

Is an implement of such ancient date that it is men- 
tioned by "Walter Blythe, who wrote during the pro- 
tectorate of Oliver Cromwell; but was not extensively 
brought into use until it was recommended by some 
improvements of the late Lord Somerville, whom many 
persons have viewed as its original inventor. The late 
Mr. Eillingsley, of Shepton Mallet, says that some may doubt 
the possibility of making the double plough so generally 
useful ; but he can truly say that he never yet found an 
instance where it could not be worked to advantage : and it 
is well known that, in the various trials made under the 
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auspices of the Bath Society, on lands of the most difficult 
nature, the double plough has always gained the prize. It 
has been recommended by judges, when drawu by four 
horses, and put in competition with a Norfolk wheel plough, 
a light Carlisle swing plough, and a common Wiltshire 
plough, each drawn by a pair, " as the best and cheapest for 
general use;" the decision also stating "that the double 
coulter plough had been preferred for the general purposes 
of husbandry, laying the furrow more flat than the others, and 
consequently exposing more new surface to the influence of 
the elements, and preventing more completely the growth of 
grass and weeds between the furrows," Although on light 
soils it may be used with considerable profit, if the ground 
be tolerably level, yet if the surface be very uneven, it works 
to disadvantage ; nor can it be properly worked on land that 
has not been previously broken up, and it can be of very 
little use where it is the custom to raise the crown of the 
ridge considerably above the furrow, since it cannot perform 
the operations of " gathering or cleaning." Double furrow 
ploughs of an improved form are manufactured by Eansome 
and May, of Ipsw ich. 

SUBSOIL PLOUGHS. 

The practice of subsoiling has been productive of perhaps 
greater immediate benefits to the farmer than almost any 
improvement that has been introduced of late years, for 
subsoil ploughing is the breaking up the stratum of earth 
immediately under that which is annually ploughed and 
prepared for the growing of crops, and upon which the 
horses have, ever since the ground was first cultivated with 
a plough, been walking, so treading it into an impermeable 
mass, through which the water cannot pass but with diffi- 
culty, or the roots of the plants force their way. If sub- 
soiling be well done it will generally repay its cost the 
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first year, as the soil broken up has through time been 
receiving much of the fertilising matter laid on above, and 
a heavy crop is sure to be the reward for the expense 
incurred ; but I would advise all persons about to subsoil 



Fig 10. 




land, especially if there be a pan or crust to break up, to 
employ some person whom they can trust (the farmer him- 
self ought to do it) to walk beside the plough the whole 
time the operation is going on, and continually with a spade 
examine the soil, and see if it be effectually broken up. 
Unless this be done, I am sure the work will not be properly 
executed. I have tried all sorts of men at the subsoil 
plough, and never knew an instance where the ordinary 
ploughman would keep the plough down, if he could avoid it; 
in nine cases out of ten he believes the whole operation to be 
a new-fangled idea from which no benefit will be derived, 
and if his horses are good, and he takes much pride in 
their sleek condition, he will certainly sacrifice the efficiency 
of the operation for the benefit of his favourite animals. 
The master must never leave the plough, and must always 
insist that the depth decided on be kept, never minding 
how much the man complains of himself and his horses, and 
always remembering that it is better to do a small piece 
thoroughly well, than to run lightly over the whole farm. 
Subsoil ploughs have been used and appreciated for many 
years; the first mention made of one is in ""Worlidge's 
Mysteries of Husbandry," 1677. He tells of an ingenious 
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young man in Kent who had two ploughs fastened very 
firmly together, by the which he ploughed two furrows at 
once, one under the other, and so stirred up the land 12 to 
14 inches deep. This is clearly a regular subsoil opera- 
tion ; but no such practice became general, until James 
Smith, of Deanston, had invented a proper plough for 
the purpose, and pursued subsoiling as a regular tillage 
operation. His plough is by far the best known and ap- 
preciated of any of the deep working ploughs. Pig. 10 
represents this implement ; it has no mould-board nor land 
side-plates, and is in fact only a skeleton plough of great 
strength. 

A longitudinal feather stands in the place of a mould- 
board ; it has a strong pointed share, with a flat feather ; it 
has also a curved and self-cleaning coulter. The draught is 
applied through a bridle and chain bar. Mr. Smith says it 
is intended merely to break up and stir the subsoil, without 
bringing it to the surface, or mixing it in the first instance 
with the superincumbent soil ; it is in fact a horse pick, 
and readily loosens and throws out all stones, not exceeding 
70 lb. in weight. It is drawn by four horses, two and two 
abreast, and is held in the usual way by one man. In 
working, the common plough goes before it, taking a 
furrow 10 inches by 6 inches, the subsoil implement follow- 
ing in the bottom of that furrow, and going deeper by 
10 or 12 inches. 
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THE ItACKHEATH SUBSOIL PLOUGH. 

This is the invention of Sir E. Stracey. It is of a lighter 
description than the Deanston plough, and effects its object 



Fig. 1J. 




in a satisfactory manner. "When fitted with wheels it makes 
a most valuable subturf plough, and is useful in a variety 
of ways. 

THE CnAELBUET SUBSOIL PLOUGH 

Is the invention of Philip Pusey, Esq., M.P., and is intended 
as a substitute for the Deanston plough. Mr. Pusey's im- 
provements are described by him in an interesting paper 
in the Journal of the Moyal Agricultural Society, vol. I. 
p. 433. He says, " It struck me, therefore, that possibly 
the discovery of Mr. Smith might be carried a little 
farther, and be brought more within ordinary means, if 
we could diminish the friction necessarily incurred in 
passing through the unstirred subsoil by dispensing with 
more parts of the common plough besides the mould-board ; 
and I determined to try whether, by combining in one 
plough the two hitherto used, we might not get rid of the 
sole itself in the underground implement, trusting to the 
ordinary sole above ground for preserving the balance, and 
so reducing the instrument below the furrow (where the 
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friction and resistance are, of course, very great), to a mere 
cutting or stirring-tool. 

The experimental plough was constructed by Hart, of 
Wantage, by placing a strong iron socket behind one of his 
own single-wheel ploughs, constructed with greater strength 
in the beam than usual ; into this socket a tine, similar to 
those of Biddle's scarifier, but thinner, was placed. This 
back tine could be raised or lowered at pleasure. It was 
placed on the off-side of the beam, in order that it might 
work in the middle of the fresh furrow, and so act more 
freely than if it was placed on the near-side, immediately 
against the unstirred land. 

A trial of the draught of this plough was made with Mr. 
Cottam's draught gauge, and found to be between 7 and 
8 cwt. ; while the draught of the Deanston subsoil was 12 
cwt., and adding to which 2 cwt. for the plough that first 
opens the furrow, the labour of the horses would be equal to 
14 cwt. altogether. Mr. Pusey states that the subsoil was 
more thoroughly stirred by the Deanston implement ; but 
that one of the principal objects of subsoiling — the letting 
the water down to the drains through clefts left in the 
subsoil — was accomplished equally with his plough as the 
the heavier one. 

BABRETT, EXALL, AND ANDBEWS's SUBSOIL PLOUGH. 

The mechanical construction of this plough is simple, and in 
practice it is found to work lighter than the single-share 
plough. It is constructed with two or three tines or shares, 
so adjusted in position, and formed of such shape, as would 
most easily overcome resistance ; each share, preceding its 
follower, lessens its work by breaking up the upper crust of 
the soil, and the lower share can either be shaped as an O 
or O, so leaving an arched drain to carry away the top 
water to the main drains. 
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bead's 3UBPTJLYERISER. 

This is a very useful and efficient implement, and should 
be in constant use on every farm, for it is one of the best 
subsoil ploughs ever made. 

At the meeting of the Eoyal Agricultural Society at 
Southampton, this plough was put to the test by the judges, 
with several others, in the hard-baked soil of Mr. Spooner's 
farm. The pan, or old plough-floor, of this field had evidently 
never been invaded by agricultural tools. Below six inches it 
was as solid as continual trampling can be conceived to 
have made a tenacious loam, aided by a drought of several 
weeks' duration. Mr. Read's pulveriser was put into the 
furrow opened by a plough, and set to work at about six inches 
under it. To use the judges' own words, " the old floor was 
split into fragments like broken tiles, and the soil separated 
and pulverised." — Boyal Agricultural Society's Journal, 
vol. V., Part 2, p. 371. 

I have used this plough much myself in breaking up moor- 
pan, and can confidently recommend it as a generally useful 
implement. It may be adapted to a variety of purposes by 
substituting different formed shares and tines, and used as 
a turf-plough, grubber, horse-hoe, &c, &c. It is sometimes 
made with wooden beams and stilts, and at others with 
Stratten's patent hollow-iron beam. In the latter form it 
is much stronger and more durable. 

AN AMERICAN PLOUGH. 

This is a representation of one of the American ploughs 
exhibited at the Great Exhibition of all Nations, and which 
excited great interest among agriculturists who saw them. 

They are said to possess peculiar advantages in the locality 
of the lands they are intended to break up ; but they are not 
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available here in any way that I am aware of, though I observe 
one house advertises to supply English farmers with these 



Fig. 12. 




remarkable implements. I doubt much whether any one 
who has seen the ploughs of our best makers will ever be 
persuaded to buy them, so utterly different are they to all 
those notions which we are agreed about in reference to 
ploughs. 

Some very ingenious implements were exhibited never- 
theless — one, in particular, which was so constructed that 
the mould-board turned underneath and adapted itself 
equally well to one side or the other ; and, among others, 
one winch has chisel-headed shares, which could be pro- 
truded forward as it wore away, being thus always self- 
sharpening. This principle might be applied with advantage 
to ploughs intended for the colonies. 

PLOUGHING BY STEAM 

Has not yet been brought to such a state as to be appli- 
cable to ordinary practice. A number of gentlemen have, 
at different times, brought forward plans for ploughing 
by steam, and, much to their honour, have given the different 
methods a fair trial without regard to the expense ; and 
so far as the mere fact of the practicability of ploughing by 



y Google 



5G 



PLOUGHING BY STEAM. 



steam is concerned, it has been accomplished — whole fields 
having been well ploughed, in a number of different trials 
conducted by Mr. Heathcote and other gentlemen. 

Some of the most recent of these have been made by Lord 
Willoughby d'Eresby, at Grimsthorpe, and with great 
success. In this case a portable engine works down the 
centre of the field upon a sort of portable railway; the 
ploughs work backwards and forwards between it and the 
side of the field, drawn by chains and windlasses worked by 
the engine. 

At a recent meeting of the Royal Institution, the Duke 
of Northumberland in the chair — J. "Wilson, Esq., on 
Ploughs and Ploughing, ancient and modern. Mr. "Wilson, 
after a general history of ploughs, summed up as follows :- — 

" Let us see what would be the result of the substitution 
of the Bteam plough for our present systems of ploughing. 
In England, taking Caird's estimate, there are 14,000,000 
acres in tillage ; these are ploughed certainly once every 
year. The cost of the operation averages at least 10s. per 
acre, thus giving a total of 7,000,000Z. per annum. This 
first machine of Usher does the work better than by the 
plough for 2s. 6d. per acre, or at 75 per cent, less cost. 
The saving would consequently be about 5,250,000Z. per 
annum. The labour of 50,000 men, and 100,000 horses, 
required for this one operation, would be replaced,, and a 
saving in the consumption of corn effected to at least 
1,500,000 quarters, which would be thus rendered available 
for the more direct wants of the community.' 9 
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CHAPTER III. 

— » — 

HAEEOWS ASD CTJLTITATOES. 

The next operation after the plough is that of harrowing. 
It requires to be performed at different times on all descrip- 
tions of land, for pulverising and reducing the clods of stiff 
land, and extracting couch, &c, upon light. It is required 
for preparing the land for sowing, and is used for covering 
the seed with the earth after the crop has been sown. 

This implement is of equal antiquity with the plough, for 
an instrument of this kind must have existed in some shape 
or other from the earliest periods in the history of agri- 
culture ; for as the opening up of the soil required the aid of 
the plough, so did the covering up the seed the assistance of 
another implement of entirely different character. A branch 
of a tree was doubtless the first instrument used for the 
purpose, and in the early operation upon the soil, little more 
would be required than such an implement would perform ; 
indeed, so lately as 1668, an agricultural writer gives 
directions for constructing a harrow, thus : — " Get a pretty 
big white-thorn tree, and make sure that it be wonderful 
thick, bushy, and rough-grown." In many parts of the 
world, at the present time, no better harrow exists. In 
Norway, Eussia, and other countries where fir-trees abound, 
the harrows are generally constructed by fastening several 
lengths of tree side by side, with a cross-piece on the top to 
hold them together. As they are drawn along, the projecting 
spurs act as tines, and the trees roll about as they are drawn 
forward, and effect the operation of harrowing in a much 

better manner than might be supposed. A similar imple- 
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merit, of a lighter kind, is also constructed by fastening the 
fir-logs across the opposite way. The Belgian Hacken is 
formed of thick spars of wood fastened together, but it has 
no teeth. A framework of wood and wooden teeth may be 
found in some remote farms in England at the present time ; 
the introduction of iron teeth is comparatively a modern 
improvement. 

The harrow performs its work by means of the teeth, or 
tines, as they are called, pressed into the soil by their own 
weight and that of the frame to which they are attached. 
They are made of a variety of shapes and weights, according 
to the description of land on which they are to be employed. 
The heaviest kind are called drags ; and the smaller, harrows. 
The drags are 'used singly, or two coupled together ; the light 
harrows are worked in gangs. 

The drags are constructed with tines from nine inches to 
a foot in length, and are securely fastened to a wooden 
framework composed of cross bars, the strongest of which 
are called the balks or bulls, and are placed lengthways in 
the frame. 

The tines are sometimes made like plough coulters, and 
rake considerably forward. A pair of wheels have also been 
fitted to them, and an arrangement made to adjust the depth 
of the tines; but when thus treated the implement approaches 
nearly to the grubber and scarifier (which will be found 
described under their respective heads), and many of the 
operations formerly performed by drags are now done in a 
much more efficient manner by some descriptions of the 
latter implements. 

Small harrows are always worked connected together, or 
in gangs, attached to each other in a variety of ways by 
links, so as to allow them sufficient play to yield to the 
curved form of the ridges, and thus perform the work very 
completely. 

Howards, of Bedford, are celebrated for the manufacture 
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of harrows of all kinds, more particularly those on the 
principle invented by W. Armstrong, and shown in fig. 13. 



Fig. 13. 




In these harrows- the teeth are so arranged that each 
cuts a separate track, at equal distances; the draught 
is from a centre, so that any irregular pace of the horses 
does not affect them by drawing them out of their proper 
track. The balks are of zig-zag form, which allows of the 
tines working in lines very close to each other, yet 
preventing any inclination to clog. 

Each harrow is attached to the whippletree by double 
hooks, which prevent them, in rough work and turning, 
from riding upon each other, and also, when working upon 
the side of a hill, from inclining towards the lower ground. 
They are furnished with hooks at the hinder part, in order to 
draw them the contrary way when harro wing-in seed or crops 
in the spring; by this means the soil is not rooted up or pene- 
trated so deep as when drawn forward in the usual manner. 

The teeth are made with a square shoulder, and secured 
to the frame by means of screws and nuts ; consequently they 
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may be taken out and re-laid without injuring the frame or 
beams. Each tooth is secured with a double nut, to prevent 
its shaking loose. 

THE NORWEGIAN HARROW. 

This implement is becoming a great favourite with agri- 
culturists, and deservedly so, for it far surpasses the ordinary 
harrows (of whatever kind) in performing several important 

Tig. 14. 
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operations : first, for harrowing immediately after ploughing, 
it breaks and pulverises the furrow, leaving 3 or 4 inches' 
depth of fine mould beautifully prepared for seed ; it saves 
the use of heavy and middle-sized ordinary harrows, the 
small seed harrows once over after sowing being sufficient. 
Secondly, while other pulverisers consolidate the land, and 
harrows leave the clay in large lumps, this implement 
pulverises, but does not consolidate. Thirdly, it prepares 
the roughest land, whether wet or dry, without clogging. 

Fig. 14 represents this machine, as manufactured by 
Crosskill, of Beverley. It has three sets of rowels, 4 feet 
6 inches wide, placed upon round axles. 
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An improved method of regulating has also been adopted, 
to adjust the true incline of the harrow spikelets or rowels, 
which very much reduces the draughK 

Making the points longer, oval-shaped, and thinner, has 
been found to materially improve this implement, as it 
enables them to cut, and get more hold of tough and hard 
soil, as well as to work the land deeper. 

CULTIVATOBS. 

Under this head may be placed a large class of implements, 
bearing a variety of names, as drags, scarifiers, grubbers, 
scufflers, pulverisers, &c, &c, but whose objects all tend to 
the same purpose, that is the producing a fine tilth to the 
soil, tearing up the surface, and eradicating the weeds and 
rubbish. Harrows might very properly be placed in the 
same category, as the object of their use is precisely the 
same, the difference being only in the size and effectiveness 
of the machine ; harrows being fitted with a large number of 
small- teeth, and acting comparatively on the surface, while 
the implements we have placed under the head of cultivators 
have a few teeth, but of much greater strength and size, 
consequently their operations extend to a greater depth into 
the ground, and a variety of operations are performed by 
their aid that could not be accomplished by harrows ; indeed, 
so strong and effective are some of the larger kind, that they 
are used in some cases instead of ploughs ; and stubbles, Ac, 
are often broken up, and the land re-sown, without the plough 
being used. 

Although the use of such implements is of a modern 
date, yet cultivators have been in use in some shape or 
, other for a considerable period. I find, in a book published 
more than fifty years since, several descriptions of instru- 
ments bearing characteristics much like those now in use, 
and high eulogiums passed upon their use. One of them 
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much resembles the implement lately introduced as 
Johnson's Cultivator, and which will be found described at 
page 66. It is called a broad-share skim, and used for the 
purpose of cleaning stubbles, particularly beans, peas, &c, 
to prepare them for spring crops. 

" In the Isle of Thanet these are made straight and sharp, 
very strong, 4 feet in length, and are often hung behind 
a pair of cart-wheels. Elsewhere they are made in the form 
of a crescent, or of a large prong with three or four large 
flat tines drawn horizontally, with the points forward, which 
force their way among the flints and loose stones." 
Hayvcard's Extirpator is also described as a most powerful 
implement, and a plate of it is given in Young's " Suffolk." 
Tbe tines and shares are fixed in an oblong wooden frame. 
The shares 8 inches broad and 9 inches long, fixed to 
stalks rising 10 inches, the distance between them being 
11 inches, the hind ledge 6 feet long and 4 inches 
square, the fore-ledge 5£ feet long and 4 inches square, 
the ledges 12 inches apart, the beam 7 feet long, its elevation 
3 feet 3 inches. It was fitted with two handles, and fixed to 
the wheels of a common plough, and made to go shallow or 
deep in the same manner. 

This implement is much like one introduced many years 
later by Fuller of Ipswich, with the difference that Fuller's 
had but one row of tines, and the ledges which carried them 
were supported on wheels ; but this latter implement was 
quickly superseded by an ingenious machine, called Finlay- 
son's patent Self-cleaning Harrow, a well-known implement, 
upon the principle of which a variety of similar machines 
have been constructed of modified forms. Among these 
"Wilkie's Parallel Adjusting Brake may be mentioned, as 
having some important improvements, yet constructed upon 
precisely the same plan. 
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kirkwood's grubber 

Was also of a similar character, but had the important 
addition of handles, which gave the operator power to 
regulate the depth to the greatest nicety, and when it became 
chocked to throw it out of work. 

biddell's scarifies 

Approaches more nearly to this class of implements as now 
constructed. It consists of a double row of tines of great 
strength, fixed in an iron frame which is supported by two 
wheels about 4 feet in height ; the teeth are so arranged 
that those in the hinder row shall work in a track midway 
between that of the front ones ; the fore-end of the machine 
is supported on two smaller wheels attached to an upright 
shaft, the machine thus being suspended upon three pivots ; 
* and by means of two ingeniously arranged levers the two 
rows of tines may be made to work in any manner that may 
be required. It is altogether a most admirable machine, 
and capable of executing a large amount of work in a short 
time, and under difficult circumstances ; but it has now given 
way to another, of a somewhat different character, called 

LORD J)UCIE's CULTIVATOR, OR THE DUCIE DRAG. 

This implement is now very generally used, and is manu- 
factured by most machinists, and although its actual form 
and manner of getting up may vary occasionally, according to 
the ingenuity or fancy of the maker, its principles always 
remain the same. The Ducie Drag, or 

The TJley Cultivator, as it is often called, rests upon four 
wheels, the front ones being 1 foot 6 inches, and the hind 
ones 3 feet 4* inches in diameter. It is constructed of iron, 
of a strong and compact form. 
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The teeth are not placed in rows, but are arranged 2 feet 
apart, while the difference of the working track is only 6 
inches. It is raised out of the ground, and the depth of 
working regulated with the greatest ease, by turning a handle 
upon which a worm is fixed, working into a wheel fixed on 
the cranked axle. This efficient implement is manufactured 
by Barrett and Exall, of Beading, of an improved form. 
The tines are so curved as to assist the action, by causing 
the rubbish to be deposited upon the top of the land ; the 
points and shares are made to fit on without being pinned. 
An excellent variety of this implement was made by Stratton, 
of Bristol, with the application of his hollow iron bar. 
Having had considerable experience with this particular 
form of drag, I can confidently recommend it for the many 
purposes to which such implements are put. 



COLttAtf's DRAG HARROW CULTIVATOR, OR SCARIFIER. 

This is an excellent implement, invented by Colman, of 
Chelmsford, and manufactured by Garrett and others. 

It is constructed upon a novel principle, and is well 
adapted for harrowing, paring, and cultivating land. There 
are seven prongs or tines, to which shares or spuds, varying 
from 2 to 10 inches wide, may be affixed. These prongs are 
arranged so as to cut the land 8 inches apart ; the depth of 
penetration being regulated by a lever which acts upon a 
frame suspended about 6 inches above the lower one, and 
by an easy movement backwards or forwards regulates the 
depth of the tines or shares to the greatest nicety. It is a 
most efficient implement for opening and pulverising the 
soil ; as shares of different forms may be placed upon the 
tines, it may easily be applied to other purposes, as a skim- 
parer, &c. Messrs. Garrett have added an improvement, by 
which one side may be depressed lower than the other, to 
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adapt" it better for working on sloping ground, and so simply 
that it can be altered while in use. 



Fig. 15. 




A smaller implement, called a subsoil harrow, is also manu- 
factured by Colman, for stirring the subsoil; it has two 
tines, united by the framework above, and a connecting-bar 
at the bottom, upon the end of which is placed a kind of 
share, the depth being regulated by a lever similar to the 
large drag. 

Johnson's skim cultivator. 

This is the invention of the Eev.E.H. Johnson, of Grovelye, 
Linfield, Sussex, and is manufactured by Messrs. Garrett. 
It is for the purpose of breaking up and pulverising land, 
clearing it of weeds, rubbish, and of couch grass, and it is 
asserted, at a less expense than by the means usually resorted 
to. It is said that a lad with three horses may go over five 
acres per day ; and as the implement, from its simple form, 
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is not so likely to choke up as most similar implements are, 
or require to be taken out of the ground so often, it is quite 
possible this may be the case. It is found greatly to facili- 



Fig. 16. 




tate the working of land during, and immediately after, 
harvest, for the purpose of bringing it into a proper state of 
tilth for the early root-crops in the spring of the year, and 
also for cleaning bean and pea stubbles, tare lands, &c, in 
preparation for coleworts, mustard, rape, and turnips, for 
early autumn feeding, and leave the land in a good state for 
the wheat crop. 

bollehs. 

* 

The operation of rolling land is to effect several different 
objects, the principal of which are, the breaking the large 
lumps of earth that have been sun-dried, and to assist in the 
preparation of a finer tilth, or pressing in the ground about 
newly-sown seed, and to compress and smooth the surface of 
grass land, and render it better adapted for mowing. The 
roller is a modern implement, as it' would not be required in 
the cultivation of such lands as were cropped in earlier 
times. 
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Rollers are made of wood, stone, and iron. The old 
implement was a rude affair, constructed on the farm with 
the best materials that could be had. Stone was introduced 
as being more effective from its greater weight, but could 
not be made of the same width, and therefore was more 
inconvenient. Iron is now the material generally employed, 
and it is by far the best. 

An immense number of differently designed rollers have 
been introduced — one of the earliest was by Mr. Booth, of 
Allerton, near Liverpool, and is described by Mr. Hansome 
as consisting of five cylinders of small diameters, pressed 
into the ground by levers with weights attached. The 
inventor considered that rollers with small diameters would 
act much more effectively than those that were larger ; this, 
however, was an erroneous opinion, as the advantage gained 
by its acting on a smaller space was more than counter- 
balanced by the difficulty of getting it to travel over rough 
land. 

The modern iron roller is a very effective implement. It 
is generally constructed of two or more separate cylinders of 
various diameters, the axis of each being independent of 
the other— thus enabling it to turn with facility, and without 
injuring the crops, whether grass or grain. One, made 6 feet 
6 inches long, and 20 inches diameter, weighs about 9 cwt. 
The barley-roller consists of two cylinders* one a little in 
advance of the other, but in a parallel line. The two inner 
ends cross an inch, so as to leave no land unrolled, and being 
jointed by a hook and eye rather loosely, the roller adapts 
itself to an uneven surface. Each roller is 5 feet long and 
10 inches diameter. 

The Northumhricm Holler consists of two series of iron 
rings, or discs, running loosely on axles ; the wheels, or 
discs, of one row locking into the other row in front, each 
disc of the hinder row thus running between two on the 
first row. The edges being sharp, similar to Cambridge's 
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roller, it acts well as a clod-crusher. It is manufactured by 
Gibson and Son, of Newcastle. Wheels of larger diameter 
are attached to gudgeons, fixed at either end of the machine, 
to facilitate its removal from place to place, similar to those 
described as attached to the Crosskill clod-crusher. 

CEOSSKILL'S CLOD-CHTJSHEIi. 

Of all the modern implements introduced, this may be 
pronounced the most valuable and most generally appreciated, 
and the most useful for effecting a variety of different 
mechanical operations, and in giving a fine tilth to the 
soil. 



Fig. 17. 




Crosskill's roller, as now manufactured, is the result of 
great experience in its use, a variety of improvements having 
been made in it since it was first patented. It has always 
been brought to compete with rollers of similar character, 
and always carried away the prize — no other implement of 
its kind ever having stood the least chance when in compe- 
tition with it. 
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This implement is successfully applied to effect the three 
different purposes for which the spike-roller, the Norwegian, 
and the wheel-roller are employed, and effects the object 
better than these three combined. The advantages gained 
by the use of this implement are — first, the lessening the 
expenses of tillage by mechanical aid, in crushing the hardest 
clods, and pulverising the roughest fallow land ; secondly, 
in compressing light and puffy ' soil to grow therefrom 
stronger and more productive plants; thirdly, in rolling 
cultivated land, and preventing the ravages of the wire-worm 
and grub, thereby increasing the quantity and improving the 
quality of the corn. The machine consists of a series of cast- 
metal rings, or roller-parts, placed loosely upon a round axle, 
and revolving thereon independently of each other, thereby 
producing a self-cleaning action, and by which the machine 
is turned round about on fields of growing corn without 
tearing up the soil, destroying the plants, or half burying 
itself in a hole while turning, as many similar implements 
do. The surfaces of the roller-parts are pointed with 
serrated edges and a series of inner teeth, projecting side- 
ways, fixed at a particular angle to the centre of the 
roller-axle, so as to act most effectually in penetrating 
clods perpendicularly, and in consolidating the young plants 
in the soil. The discs on this roller (as originally constructed) 
were fast upon the axle, but they are now made to revolve 
independently of each other, an advantage which not only 
increases its efficiency, but materially lessens the power 
required for its draught. Another improvement has also 
been made in making the eye larger in the hold, so that 
when revolving separately upon the round axle, they cause 
an irregular velocity by the rims perpetually varying, and 
effecting an eccentric, or up and down, action along the whole 
of the roller parts, thereby increasing its power, and giving 
it the best means for self-cleaning itself in working. 

As this roller could not be removed from place to place as 
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an ordinary one, two travelling wheels are added of larger 
diameter, so as to lift the roller-parts clear off the ground. 
"When the roller has arrived in the field where it is intended 
to be used, a hole has to be dug under each of these travel- 
ling wheels deep enough to let the roller-part down upon the 
ground. The same operation has to be repeated when the 
wheels are to be again placed upon the shaft. 

This machine is now manufactured of a variety of sizes, 
adapted to the various kinds of plants and systems of hus- 
bandry. The following are some of the advantages and 
effects produced by the use of this machine, and a few of the 
purposes to which it may be applied : — For crushing the ' 
hardest clods in the driest seasons upon the strongest fallow 
lands, the deep indented edge-points .of this ponderous 
machine penetrate and abrade the roughest clods, reducing 
big masses of clay and baked soil into a fine mould, where, in 
many cases, from the nature of the soil, and the inefficiency 
of other implements, it would be difficult, or even im- 
possible, to prepare the land without the serrated clod-crusher. 
It insures the certainty of a sowing season in the driest 
weather, and rapidly converts many acres of heavy land into 
the finest condition for the reception of grain or the smallest 
seeds, and leaves the soil then equal to once harrowing. 
Spike rollers and Norwegian harrows will not effect this, as 
they drive the large sun-dried clods before them, or pass 
harmlessly over the surface. It is also valuable on strong 
land farms to prepare the ground before drilling, and again 
rolling over it as soon as sown. Upon lands sown in 
autumn, which are cloddy in the spring, it reduces these, 
and gives a fine surface-mould, while it prepares the soil 
around the roots of the young plants, without in the slightest 
degree injuring them. Upon light soils it is preferred to 
the action of seam-pressers, as it effects the desired degree 
of tenacity and solidity without leaving a smooth surface, 
and entirely prevents the land from scarping, which fre- 
quently occurs after using a plain roller. 
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The practice of driving sheep over corn-lands to give 
firmness to or fasten the soil, is rendered unnecessary by 
using this machine, as the action of the tread of the sheep is 
well imitated by it, and it effects the object in a more equal 
manner. The serrated teeth (when the land is very light) 
go down to the roots, and firmly secure the young plants in 
the soil, leaving little hillocks, or a harrowed-like surface 
which affords a beautiful protection against cutting winds 
and intense frost. 

Oats, wheat, and barley may be rolled and much improved 
at a cost of 2s. per acre. The action of this roller has been 
well compared to the act of a gardener pressing the mould 
with his fingers round the young plants, while the common 
smooth roller more resembles the act of putting one's foot 
upon the plant, which would be likely to destroy it. 

It is also used for preparing land to sow clover, beet, &c. 
It makes the finest bed for the reception of the smallest 
fine seeds. 

For staying the ravages of the wire worm, *th is implement 
is of the greatest possible advantage. I have myself used 
it for the purpose with the greatest success. I have 
rolled one part of a field that was full of wireworm, and 
left the other. The half rolled carried a good crop, while 
that which had been left to itself was utterly destroyed. 

In the Royal Agricultural Society's Journal, vol. IV., 
part ii., pp. 560 to 580, will be found a report upon all these 
various advantages said to be obtained from the use of this 
roller, and the replies of an immense number of leading 
agriculturists to the following queries : — 

1. How far valuable for crushing clods, and breaking up 

the strongest fallows in the driest seasons ? 

2. How far valuable upon strong lands, for rolling corn as 

soon as sown, and lands sown late in the year, which 
are cloddy in the spring ? 



Digitized by Google 



72 



CROSSKILl/s CLOD-CRUSHER. 



3. How far valuable upon light lands, for rolling corn as 

soon as sown, and in the spring, after frost ? 

4. How far valuable in stopping the ravages of the wire- 

worm and grub ? 

5. How far valuable upon grass lands, upon mossy lands, 

and worm in meadow lands ? 

To all these queries the most satisfactory answers were 
given, showing that for all the different objects enumerated 
in the queries, this machine was specially valuable, and in 
none more so than in stopping the ravages of the wire worm. 

An immense number of these replies are printed in the 
journal alluded to, and many contain valuable remarks and 
hints well worth attentive perusal. 

Some people have adopted the plan of rolling between the 
rows of potatoes, beans, &c. (growing crops) ; it is said to 
. do what could not otherwise be effected, that is, leaving a 
crushed, pressed, and harro wed-like surface between the 
rows, even when the potatoes are grown several inches. 
The 6 feet size of roller is best adapted for this purpose, as 
it will roll three rows at a time. The horse walks in a line 
up the centre row, and the iron discs being removed from 
the axle where the lines of plants occur, and in their places 
iron bushes placed, so dividing the great roller into three 
smaller ones. 

A serrated roller of a much lighter description has been 
constructed for fen lands. 

It has been remarked that the roller requires much 
judgment in choosing the fitting time to use it, and this 
observation applies more especially to the one we have been 
describing. 
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cambeidge's teess wheel eollee. 

This also is a clod-crusher of an efficient character. It is 
composed of a number of wheels or discs of iron placed side 
by side, with thin cutting edges. It is considered a useful 
implement, and acts well in crushing clods and preventing 
the ravages of wireworms and slugs, and in rolling pastures. 

A great variety of other rollers are manufactured, and 
called by a variety of distinguishing names, as drill rollers, 
seam or land pressers, &c., the peculiarities of which we 
have not space in this little book to describe. 



the noESE-noE. 

To Jethro Tull (the introducer of the drill system of 
husbandry into England) we are indebted for this most 
valuable implement, he being its original inventor ; for, as 
Mr. Eansome remarks (in his "Implements of Hus- 
bandry"), "previous to his time we search in vain for the 
slightest allusion to such an instrument in the works of any 
writer upon agricultural subjects." 

Tull laid the foundation of the present advanced state of 
agricultural science, in the adoption of what he called horse- 
hoeing husbandry ; indeed, so much was he in advance of 
his time, that it is only now that his works are being 
properly studied and understood ; for although, like most 
enthusiasts, he carried his principles too far, yet in the main 
he was right, and the drill and horse-hoe are the two imple- 
ments upon which depend much of the farmer's success in 
the cultivating crops with profit. 

The horse-hoe possesses immense advantages over hand- 
hoeing, principally in the rapidity of the operation, and 
in the economy of labour ; for, as Mr. Blackie remarks, 
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" expedition is a most material point in all processes of hus- 
bandry carried on in a variable and uncertain climate ; and 
it frequently happens that hoeing in any way can only be 
executed to advantage in a very few days in the spring ; 
hence the horse-hoe has a most decided advantage over the 
hand-hoe, for a man will only hoe about half-an-acre a day 
with the latter, while with the former a man and a boy, with 
one horse, will hoe eight or ten acres a day, and that in a 
more effectual manner.' ' 

TinTs horse-hoe, as he originally contrived it, is repre- 
sented in his book. It/ is a rude implement, somewhat 
resembling a roughly-shaped swing-plough, without a mould- 
board, and having the cutting edge of the share turned up 
on the land side. 

Subsequent horse-hoes, while less rude and more inge- 
niously contrived, were all of a simple character, and gene- 
rally resembled swing ploughs fitted with hoes, or were a 
description of implement more resembling modern grubbers 
or scufners. One of these bore the name of the Kentish 
nidget, or tormentor, and is described as a horse-hoe with 
triangular shares fixed horizontally at the extremities of 
tines, which are driven into a three-cornered wooden frame 
in cross-bars. At the corner by which the implement is 
drawn, a wheel is fixed, in order to give the coulters their 
proper depth. The shim or broad-share was another descrip- 
tion of implement of the horse-hoe character, as was also an 
implement called Hayward's extirpator. 

A hoe was invented by the elder Wilkie, of Teddiugstone, 
about the year 1818, and considered a very efficient 
implement. Three coulters were attached to the body 
and wings of the beam of a plough ; a small harrow fol- 
lowed, and a wheel was placed at the end of the beam 
to regulate the depth, and facilitate the turning it and 
clearing it of weeds. 

A horse-hoe with parallel motion was invented by the 



Digitized by Google 



Garrett's horse-hoe. 



75 



younger Wilkie, which admitted of easy expansion and 
contraction, to suit the different widths of drills. 

Weir's expanding horse-hoe was of a similar character, and 
might be worked either as a hoe or as a double mould-board 
plough. 

Besides these, others were constructed by Morton, of 
Edinburgh, Hawick, Brodie, Henry, and others. 

BlaJcie's Horse-hoe. — This was the first implement that 
was successfully employed in hoeing between several rows of 
turnips at once ; it was the invention of Mr. Blakie (author 
of a treatise on farm-yard manure), and was made by him 
while manager of the estates of the Earl of Leicester, and is 
the foundation of many of the most approved horse-hoes now 
in use. 

Oranfs Horse-hoe is a well-arranged implement, and an 
addition was afterwards made to it, by which all the 
hoes could be instantly raised, should they become choked 
with weeds or rubbish. 

An immense variety of every description of horse-hoes are 
now to be met with at Agricultural Societies' meetings, and 
the farmer may there choose such as he considers best 
adapted to his land or peculiar manner of cultivation. 

Among these the horse-hoes of Messrs. G-arrett of 
Leiston, Mr. Smith of Kettering, Mr. Howard of Bedford, 
and Mr. Hensman, are conspicuous for possessing all the 
requisite qualities that should be met with in this description 
of implement. As nearly all the makers of agricultural 
machines manufacture horse-hoes of an approved character, 
it will be impossible to notice more than one or two of those 
whose improvements have brought them more prominently 
before the public than others, and foremost of these is — 

oarrett's horse-hoe. 

This is one of the most efficient implements of its kind, 
the greatest possible care having been taken by the Messrs. 

e 2 
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Garrett to add to it every improvement that practice or 
theory shall have pointed out, to render it more perfect, and 
nearly everything that can possibly be required of such an 
instrument may be found in this machine. It has had prizes 
awarded to it at Liverpool, Bristol, Derby, Southampton, 
Northampton, York, Norwich, Exeter, and at the Great 
Exhibition, a Council medal. 

Corn or roots of every kind, drilled in rows of not less than 
seven inches apart, may be hoed in a perfect manner, and 
at a cost, it is said, of about 6d. an acre. 

" This implement," says the report of it in the Journal 
of tlie Royal Agricultural Society, " is so complete in itself, 
as to be fully suited to all methods of cultivation, whether 
broad, stitch, or ridge ploughing ; and is adapted for hoeing 
corn of all sorts as well as roots. The peculiar advantages 
of this implement are as follow : it may be increased or dimi- 
nished in size, to suit all lands or methods of planting ; the 
axletree being moveable at both ends, either wheel may be 
expanded or contracted, so as always to be kept between the 
rows of the plants. The shafts are readily altered, and put 
to any part of the frame, so that the horses may either walk 
in the furrow, or in any direction to avoid injury to the crop. 
Each hoe works in a lever, independent of the others, so that 
no part of the surface to be cut, however uneven, can escape ; 
and, in order to accommodate this implement for the conso- 
lidated earth of the wheat crop, and also the more loosened 
top of spring corn, roots, <&c, the hoes are pressed in by 
different weights being hung upon each lever, and adjusted 
by keys or chains, to prevent them going beyond the proper 
depth. What has hitherto been an insuperable objection to 
the general use of the horse-hoe is over-ruled in this by the 
novel and easy method of steering, so that the hoes may be 
guided to the greatest nicety, if common caution be used, 
doing every execution among the weeds, without injury to the 
crop. This implement is so constructed, that the hoes may 
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be set to any width, from seven inches to any wider space. 
Eor the purpose of hoeing all kinds of corn, the inverted 
hoes only are preferred ; but for the root crops, where the 
rows of plants are wider (say 16 inches or more), an extra 
hoe, of a semicircular form, is placed on a separate lever, 
working between and in advance of the twc inverted hoes, 
for the more effectually cutting all the land, however uneven 
the surface, by the three separate hoes working independently 
of each other between the rows. The hoes are of peculiar 
improved manufacture, the blades being of steel, and made 
separate, and attached to a socket handle, in a simple and 
easy, yet effectual manner, so that any husbandman may 
replace them; and being manufactured by the patentees at an 
exceedingly low price, no difficulty can arise in replacing 
those parts subject to wear. In order to set the hoes in a 
proper cutting position, for either flat or stitch ploughing, 
and so as thoroughly to cut either hard or soft ground, the 
levers are put into a more or less oblique position, causing 
the cutting edges of the hoes to be more or less inclining 
downwards, by raising or lowering the jointed irons to which 
the forward ends of the levers are suspended and swung ; 
which is done by merely moving the pin which rests upon the 
frame into different holes.' 1 

smith's steerage horse-hoe 

Is one of the very best implements of the kind that I know 
of, and one that I should much recommend to small farmers 
as a cheap and truly efficient implement. It may be adapted 
to a variety of purposes, and the cost for one completely 
fitted up varies from 51. to 71. only. 

It is so complete in itself, that it is fully suited to all 
sorts of drilled crops, either flat or ridged, and is adapted 
for hoeing wheat, barley, peas, beans, mangold-wurtzel, or 
turnips, at any given width that may be required. 
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The axletrees are made moveable at both ends, so that 
either wheel may be set further out, or closer in, thus 
adapting itself to keep between the rows of plants, and suit 
itself to all lands and methods of planting. 

The person operating with this implement has the power 
of guiding it between the rows with the greatest nicety, and 
while thoroughly hoeing and tearing up the weeds, pre- 
venting the slightest injury being done to the plants, the 
steerage being quite independent of the horse, and so simple 
that any one may control it with the greatest ease. 

The working depth of the hoes is regulated by placing the 
levers in a more or less oblique direction, which is done by 
merely moving the pin which goes through the shaft-iron 
into different holes, thus inclining the hoes more or less 
downwards, and better suiting it to cut either hard or soft 
ground. The width of the hoes is regulated by loosening 
the screws of the clip which fastens them upon the wrought 
iron bar or bars upon which they are placed. The two out- 
side hoes may be placed parallel with the wheels, so as to 
cut the ground which they run upon. A seed drill can be 
attached, for sowing small seeds, and driven by a pulley on 
one of the wheels. 

Howard's horse-hoe 

Is made entirely of wrought iron, and intended for one row 
of beans, peas, turnips, &c. It has three shares, which are 
made to slide upon the frame, so as to take the various 
widths required ; it has two wheels fitted to a swing head, 
working upon a centre bolt, and the draught being central, 
the implement is not affected by any irregular motion of the 
horses. This arrangement, also, causes the implement to 
work much steadier. 
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hill's hobse-hoe. 

This is an expanding horse-hoe, invented by Edward Hill, 
of Brierly, near Dudley. It is intended for one row of 
turnips, beans, potatoes, &c., and has three shares, which can 
be expanded or constructed to the desired width by pressure 
upon the handles only, and which can be performed whilst 
the hoe is at work, with the greatest certainty as to distance. 
A small Norwegian harrow works behind the hoes, which 
not only has the effect of steadying the implement when at 
work, but which is also very effective in bringing weeds, &c, 
to the surface, and thus saving repeated hoeing, caused by 
weeds growing again when not brought effectually to the 
surface. The improvement consists in the slides of the 
hoe, upon which the wings work or expand, being placed 
upon, and in fact forming part of the wings, and sliding 
through the centre bar of the implement, so that these slides 
cannot project beyond the cutting parts of the implement. 
The above description is copied from the catalogue of the 
implement exhibited at the Lewes meeting of the Koyal 
Agricultural Society. 
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BUSBY'S HORSE-nOE. 

Pig. 18 represents a most excellent implement of this 
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class, and one that has gained several prizes. It is shown so 
clearly in the wood-cut as not to require any further 
description. A portion of the stilts or handles have been 
removed to get it on the page. 



CHAPTER IV. 

MANURE DISTRIBUTORS. 

A variety of machines have been constructed for the 
purpose of distributing manure, both liquid and in a solid 
state. 

For crops that are drilled, the best plan is to deposit the 
manure with the seed, as described in the chapter on drills ; 
but as all crops are not drilled, and it is of importance to 
sow some manure broad-cast, ingenious contrivances have 
been made for effecting that purpose. 

For the distribution of liquid manure, no system can 
equal the laying down mains (as practised by Mr. Huxtable, 
Mr. Mechi, and other gentlemen), and forcing the liquid 
through the pipes by force-pumps, worked by the steam- 
engine of the farm or some other motive power. Doubtless 
this may be very expensive in the first outlay, but I am 
satisfied it is the true plan, and will turn out the most 
economical in the end. When the practice of using manure 
liquid is better understood, and a hundred times the quantity 
used, which will be the case when the facilities (before 
alluded to) exist for distributing it, then not only will the 
liquid manure 'drained from the stalls and yards be sent 
to the land in a diluted state, but liquid manure will be 
manufactured by dissolving guano, and other concentrated 
manures, in water— carrying them to the land in this state 
instead of the ordinary plan of sowing — by which a verv 
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large portion, the most valuable ingredients of the article, 
is lost. This fact is generally rendered pretty evident by 
the strong smell existing in the fields surrounding the one 
on which guano is being sown broad-cast. Drilling is 
doubtless a much more economical method, but this has its 
disadvantages, and cannot always be done. 

Carts for distributing liquid manure are made by most 
agricultural implement-manufacturers of an efficient cha- 
racter, and at a moderate price. They are often fitted with 
pumps as part of the machine, and the best are made 
entirely of iron. An excellent specimen is made by Mr. 
Crosskill. The body of the cart is made entirely of iron 
plates, securely cemented and bolted together, and will con- 
tain about 100 gallons. It is fitted with a brass outlet 
valve, acted upon by an iron level rod, with which the driver 
opens and closes the valve, while walking by the side of the 
horse. The newly invented pendulum-spreading apparatus 
is attached, which regulates a sliding front adapted to water 
equally upon uneven land, six feet broad-cast; also, an 
improved apparatus for watering four rows of turnips at a 
time, by the use of four flexible tubes, guided by two lads 
with handles. By this means dissolved bones, and diluted 
sulphuric acid, or guano water, may be applied to water the 
ridges or rows any required width ; an addition may be also 
made of one or two partitions inside across the cart-body to 
prevent the surging of the liquid upon uneven or bad roads. 
The objection to Crosskill* a former cart was its not watering 
equally upon uneven lands, as when it passed over a slope or 
inclined surface the liquid naturally flowed to the lowest end 
of the fixed spreading board. By the improved method, 
the cart will water equally well whether the land be uneven 
or not. The apparatus being suspended to a pivot, with a 
regulating guide, it is fitted with pump and hose, and costs 
about 151. It is an exceedingly complete thing, and one 
that can be recommended with safety. 

e 3 
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Messrs. Deane, Dray, & Co., sell a manure tumbler cart, 
which is much approved of. It has a wrought iron body 
and is suspended between two wheels of 4 feet 6 inches 
diameter insuch a manner as to be filled and unloaded with 
great facility. 

A very good liquid manure cart may be made by placing 
a barrel between a pair of Indian wheels. A tap at the 
back discharges the liquid into a trough placed cup-ways, 
and bored full of holes. 

N 

BLYTIl's BROAD-CAST MANURE DISTRIBUTOR. 

* 

This implement has been but recently introduced. It is 
manufactured by Garrett's, of Leiston, and gained a prize 
at Lewes. Ifc is for the purpose of distributing regularly all 
kinds of natural and artificial manures, and the novelty con- 
sists in the arrangement of the machinery for the perfect 
delivery of those most difficult to distribute. 

The manure is delivered from the box by means of a 
barrel, consisting of a shaft fitted with prongs, which carry 
over the manure, and, in doing so, it comes in contact with 
a series of scrapers, which rise with, and clean the barrel as 
it rotates the manure ; then passing down the shoots, or 
conductors, it is evenly distributed all over the surface, or in 
rows, as may be required. The shoots, or conductors, are 
furnished with wire rods, fixed in alternate lines, giving 
them the effect of a sieve, whereby the manure is separated 
and pulverised as it falls. 

Chandler's Manure Distributor is represented in fig. 19. 
It is an excellent invention, and consists of three sets of 
buckets, working on an endless chain similar to chain pumps 
and dredging engines. The cistern will contain two and a 
half hogsheads, and will distribute from the smallest quan- 
tity to 40 hogsheads per acre. It has obtained several 
prizes, and is much in request. Straw, leaves, and other 
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matter that clogs most machines of this class, are, in this 
case, carried over with great facility. 

chandler's patent liquid manure drill 

Is on the same principle, and also much approved of. This 
machine will drill liquid with seed in any state of fluidity, 
and any quantity, from 3 to 10 hogsheads per acre ; it will 
also distribute liquid manure broad-cast for top-dressings. 
It is the invention of Thomas Chandler, Esq., Aldburn, 
improved and manufactured by Thomas James Reeves, of 
Bratton, near Westbury, Wilts. 

« 



CHAPTER V. 

— ♦ 

SOWING MACHINES 

Chiefly consist of drills. In the early history of agriculture 
sowing was all done broad-cast ; indeed no other method 
would have suited the cultivation of the description of lands 
first sown with corn. Machines for the regular distribution 
of corn, or corn and special manures, have nevertheless been 
invented and used in the East from a very early date. The 
farmers of India, Japan, and Arabia have, from time 
immemorial, drilled and dibbled in their seeds. 

The Chinese sowing machine of the present day resembles 
in some respects a hand barrow, and in others a small 
plough, and has three hollow teeth of about 28 inches in 
length, with iron supports, and carries the seeds 'in a box 
above the wheels, and drops them thence through the teeth 
to the ground in rows. It follows the plough, and is itself 
followed by a roller, which answers the purpose of a harrow. 
The Hindoos deposit the seed in a similar way. Gabriel 
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Platte describes a rude dibbling machine formed of iron 
pins, " made to play up and down like virginal jacks ; " and 
about twenty years later, 1669, John "Worlidge, in his 
6i Husbandry,'' not only advocated the use of a seed-drill, 
but a manure-drill also. Evelyn strongly recommended the 
Sembrador drill-plough to Englishmen. Tins was the inven- 
tion of a Spaniard, Don Joseph de Lescatello. It was 
fastened to the tail of a plough, and dropped the seed 
regularly in the furrow, and is said to have efFected the 
sowing of a given area with a saving of about one-fifth of 
the seed usually deposited by broad-cast sowing. Some 
writers state that this machine was invented in Germany 
and carried from thence into Spain. It was in the latter 
country, however, that it attracted the notice of the Earl of 
Sandwich, the English ambassador, and he forwarded it to 
this country as a Spanish invention; but it seems to have 
been looked upon merely as an agricultural curiosity, and no 
regular use seems to have been made of it until Jethro Tull, 
in 1730, devoted all his abilities and energies to bring it into 
use, to more readily perfect and introduce his great idea, 
horse-hoeing husbandry. Tull, delighted with the advantage 
gained by the use of the two instruments, soon set about 
improving the sowing machine. His first invention was a 
kind of plough, with drill attached, for sowing wheat and 
turnips in three rows at a time ; it consisted of two seed- 
boxes with a coulter attached to each, and following each 
other ; behind them followed a harrow to cover in the seed. 
His object in having two separate deposits of seed, and at 
different depths, was that they might not sprout at the same 
time, and so perhaps escape the ravages of the fly. Tull 
also invented a turnip-drill, and in the cultivation of turnips 
his practice was more applicable than to wheat, for he was 
deceived by theoretic notions in reference to the capability 
of the soil to supply the food of the plants, and instead of 
carrying out an ellicient system of drilling and hoeing, he 
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attempted to grow corn year after year on the same soil 
without manuring. His turnip-drill was similar to the other, 
but lighter- The feeding spout was so arranged as to carry 
one-half backwards after the earth had fallen into the 
channel ; a harrow was pinned to the beam, and by this 
arrangement one-half of the seed sprung up sooner than the 
other, and so escaped the ravages of the turnip-fly. Tull 
adopted here for the first time the plan of having cavities 
formed in solid cylinders for the purpose of feeding. 

Nothing more seems to have been done towards drill 
improvements until about forty years afterwards, when Sir 
James Anstruther introduced to the Bath and West of 
England Society one of his own inVention, and which he had 
previously used for about eight years without its getting at 
all deranged. It was a double drill-plough, constructed 
for sowing two furrows at once, the horse walking between, 
that the soil might not be injured by the tread of the 
horse's feet. 

During the next dozen years as many patents were taken 
out, two of which were for effecting the double operation of 
depositing both seed and manure at the same time ; yet none 
of these came much into use until James Cooke, a clergyman 
of Heaton Norris, in Lancashire, invented the drill, upon 
which is founded all the machines now in use, for its prin- 
ciples are adopted, more or less, in every one of them. In 
Mr. Ransome's book is a cut of this drill, and the following 
description : — 

"The seed-box is of a peculiar shape, the hinder part 
extending lower than the fore part. It is divided by par- 
titions, and supported by adjustable bearings, so as to 
preserve a regular delivery of the seed, whilst the machine 
is passing over uneven ground. The feeding cylinder is 
made to revolve by a toothed wheel, which is fixed on each 
end of the main axle, and gears with other toothed wheels 
on each end of the cylinder ; the surface of the cylinder is 
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furnished with a series of cups, which revolve with it, and 
are of -various sizes, according to the different seeds intended 
to be sown. These deposit the seed regularly in funnels, 
the lower ends of w hich lead immediately behind the coulters, 
which are connected by a beam so as to be kept in an even 
line, and are capable of being held out of working when 
desired by a hook and link in the centre. The seed, as it is 
deposited, is covered in by a harrow fixed on behind. The 
carriage wheels are larger than usual, by which means the 
machine is more easily drawn over uneven ground, and the 
labour of working is reduced." 

About the year 1790, Cooke's drill having found its way 
into Norfolk, fell into the hands of Henry Baldwin, a farmer 
living near Harleston, who, aided by a local workman named 
Samuel "Wells, contrived several ingenious improvements to 
the machine, the first of which was in making a sliding axle- 
tree, by which the carriage-wheel could be extended when 
necessary to the width of the stitches, and so enable another 
box with cups and more coulters to be used. A drill con- 
taining fourteen coulters could be thus enlarged to contain 
eighteen, or even twenty. 

He also constructed self-regulating levers, to which the 
coulters were attached ; by hanging each coulter on a sepa- 
rate lever, each lever swinging by an ordinary hinge joint, 
and having a movable weight at the outer end to press the 
coulter into the soil to the required depth. 

These two improvements are both in use at this day, and 
must have at the time very much advanced the reputation of 
the implement for efficiency and ability to work on land 
having an irregular surface, as the levers hanging inde- 
pendently of each other were able to adjust themselves to 
any irregularities they might meet without disturbing the 
whole machine, as was the case with the original Cooke's 
drill. 

Prom this time the patents for improvements in drills 
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have been very numerous, and the competition in their 
manufacture at the present time among some of the most 
eminent agricultural implement makers brings into the 
market an immense variety of machines adapted to every 
conceivable requirement that peculiarity of land, style of 
farming, or description of seed or manure to be deposited, 
may suggest. 

Before proceeding further with the subject of drills, it 
may be better perhaps if I describe in the shortest manner 
possible the principle and arrangements of the parts of the 
ordinary drill as in general use ; f%r though there are a 
variety of ingenious mechanical contrivances attached, pecu- 
liar to each, yet the general arrangement is the same, as is 
the object for which each one of its class is constructed. 
The ordinary drill consists of an oblong box, mounted in a 
peculiar manner upon a carriage with large wheels ; this box 
is divided longitudinally with a partition, thus making two 
compartments, the inner one being called the seed box, and 
the outer one the delivery box. In the seed box is placed 
the grain intended to be sown, and in the partition between 
the two boxes are a series of openings called pigeon-holes, 
through which the seed is allowed to pass into the delivery 
box, the quantity being regulated by small slides, which will 
be more particularly described hereafter. 

In the bottom of the delivery box are a series of holes 
(communicating with pipes or shoots below) ; in these holes 
are placed small tin hoppers which stand a considerable 
height above the bottom. Prom end to end of the delivery box 
there is placed a spindle or small shaft, and upon this 
wrought iron discs, as many as there are holes in the bottom 
of the box. Projecting from the side of the discs are a 
series of small stalks, having at their outer ends little cups, 
thus forming a number of little spoons. By an arrangement 
of wheel work, connected with the wheels of the carriage of 
the machine, those discs are made to revolve along with the 
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shaft upon which they are placed, and in doing this they 
take up from the bottom of the box the seed which has been 
admitted from the seed box, and as they pass round, drop it 
into the hoppers before mentioned, through which it passes 
into a pipe, to be conveyed to the ground, where a proper 
place has been prepared for it by another portion of the 
machine. 

Attached to a portion of the fore part of the carriage, by 
binges, are a series of lever bars, upon which are placed 
coulters, numbering as many as there are pipes descending 
from the delivery box ; weights are placed upon the levers 
to press the coulters into the ground to the desired depth ; 
and as the machine moves forward, each coulter opens a 
little furrow, into which the seed from the pipe is deposited. 
Such a drill as I have described would merely deposit seed, 
but now that so much valuable artificial manure is used, 
drills are constructed to sow manure along with the seed. 
When this is the case, another box for the manure is pro- 
vided, and an additional set of pipes, coulters, and other 
apparatus. The first coulter then opens a rut, into which 
the manure passes from the pipes ; a forked piece of iron 
follows, which covers a little of the mould over the manure ; 
the next coulter follows, and after it the seed is deposited in 
the manner shown in the annexed diagram. 




Tho bottom stratum is the manure ; above that a thin layer 
of mould, to prevent the manure and seed coming in contact ; 
upon that the seed to be sown, and over that again some 
more earth ; the seed then being placed in the most eligible 
state to be brought to maturity. 
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The operation of drilling may thus, by the most approved 
machines, be considered almost perfect ; but it was by no 
means in that state when we left it as improved by Baldwin. 

From that point it was taken in hand by two brothers, 
James and Jonathan Smyth, of Peasenhall and of Swelling, 
in Suffolk, "who (as stated by Mr. Eansome, in his book), 
in manufacturing this implement, for upwards of 40 years, 
brought it by their unremitting attention and ingenuity to 
the highest state of perfection," and Smyth's drills are, at 
the present time, considered as among the very best 
in use. 

The improvements of these gentlemen were very numerous, 
but among the most important may be considered their im- 
provements in the form of the manure box, trundle plates, and 
delivery cups ; a mode of adjusting the distances between the 
coulters ; a swing steerage, by which means the coulters could 
be forced from right to left or left to right, so as to pre- 
serve the parallelism of the lines for sowing the seed and also 
the very important addition of the apparatusfor sowing manure 
and corn and small seeds at the same time. Besides these, 
they also introduced some important improvements in driving 
the barrels, and adjusting the coulters, by means of the fluted 
roller and chain gearing now in common use. 

Following upon these improvements of the Smyths, 
Messrs. Garrett have considerably improved this machine, 
by making the ends of the machine of iron instead of wood, 
as well as some better arrangements for changing the speed- 
wheels, also the adding another wheel to the opposite end 
of the machine, which equalises the velocity of the delivery 
cups, in ascending and descending hills, one wheel being 
used for going up, and the other for coming down ; also a 
regulating screw, to raise and lower the box, and arrange- 
ment for extending or contracting the width of the drill. 

Messrs. Hornsby have also much improved some of the 
details of their drills, by the introduction of some ingenious 
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contrivances : 1st. For regulating the position of the boxes 
while the machine is on sideling ground. This is done by 
means of a long screw, worked by a winch at one end, and 
secured by two bearings ; two small arms, the upper ends of 
which are attached to the end of the box, and the lower ones 
work upon the screw, which, as it turns, brings the arms 
nearer together, or removes them farther apart, thus lowering 
or raising the box, as may be required, with the greatest 
nicety. 

2ndly. A swing steerage, which allows of the coulters 
being maintained in a straight line with the greatest ease, 
and is worked by double handles attached to a toothed 
segment, and giving the operator great power over the 
machine. 

3rdly. In a better arrangement for regulating the supply 
of seed from the seed box to the delivery box by means of a 
small shaft, having a cog-wheel placed at every aperture, or 
pigeon-hole. These act upon small racks in the manner of 
sluices, and regulate the supply with ease, certainty, and 
accuracy. 

4thly. In the introduction of vulcanised India-rubber 
tubes, instead of a succession of conical tins, for conveying 
the seed from the delivery box to the ground. These tubes 
are said to be much superior to the tins when drilling in 
windy and rainy weather. 

The use of flexible tubes is not new, as leather tubes have 
frequently been tried, but were found to wear out too 
rapidly. Mr. Hornsby's improvement consists in the appli- 
cation of vulcanised Indian-rubber for this purpose. 

garrett's general-purpose drill. 

Tig. 22 represents the general-purpose drill of Messrs. 
Garrett, and it is considered one of the very best drills 
manufactured, Messrs. Garrett having bestowed great pains 
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in perfecting this implement by adding every improvement 
that practice could suggest for rendering it more effective. 



Fig. 22. 




It is adapted for performing all the various operations of 
seeding and manuring the land. AU kinds of grain and 
seeds may be deposited at any required distances apart, and 
at any depth, either with or without compost or artificial 
manures. 

They are constructed of various widths, and made to 
deposit the seed in rows from six to fifteen in number, and 
to suit all descriptions of land, whether ploughed flat or 
in ridges. The corn and manure are sometimes sown through 
the same delivery tubes, but it is better when double tubes 
and coulters are adopted, as the seed is then buried two or 
three inches deeper than the seed (as before described), and 
a portion of mould placed between the two. The boxes are 
suspended on a centre in the middle of the machine, and 
may be elevated or depressed, at either end, by means of a 
lever, so as to keep them at all times in a horizontal position, 
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and to insure a regular delivery of both on hilly as well as 
flat lands. This arrangement admits of the barrels, which 
deliver the manure and seeds, being driven by gear at the 
ends of the boxes in the usual way, thus avoiding all 
unnecessary complication. 

Besides the general-purpose drill, Messrs. Garrett con- 
struct a great variety of this class of machines adapted to 
the various requirements of the agriculturists ; and, although 
the general-purpose drill fully deserves its name, yet, when 
the farm is large, it is much better to have other machines 
made expressly for the purpose. Among these may be 
mentioned : — 

A Drill for Turnips and Manure an the Flat, which 
deposits two or three or four rows of turnip or other seeds, 
with compost or artificial manures, on either flat or ridge 
ploughed lands. This machine is fitted with separate seed 
boxes for each row, placed on a horizontal bar, and may be 
shifted to suit the intervals between the drills, so as to 
come directly over the delivery spouts, and allow the con- 
ductors to work freely. The boxes are partitioned off into 
two compartments, one larger than the other, so that when 
drilling beet and turnip seeds together, sufficient of each to 
last an equal time may be put into the boxes at once. An 
apparatus is also provided for regulating the level of the 
seed and manure boxes. 

An economical Three-row Drill for Turnips, Sfc, with 
Manure on the Flat or Ridge. — It is a cheap and efficient 
machine for drilling turnips, mangold-wurtzel, &c, with 
rape-cake dust, guano, Irish peat charcoal, or any light 
pulverised material. It is calculated for two rows from 20 
to 28 inches apart, or three rows at 16 inches apart, and 
the quantity of seed may be delivered as required — say, 
for turnips, 1 to 6 lb. per acre ; and beet seeds, 3 to 8 lb. 
per acre — the former being delivered by the action of ■ 
brushes, and the latter by a revolving barrel. The 



oy Google 



94- TWO-ROW RIDGE DRILL. 



quantity of manure maybe regulated from 2 to 24 bushels 
per acre. 

This machine comprises most of the important features of 
the more expensive implements. It is 4 feet wide, and 
36 feet 8 inches high, and weighs about 3 cwt. The cost 
does not exceed 131. 

Hornsby" s General-purpose Drill. — This is an efficient 
machine, having been much improved by Messrs. Hornsby 
in the manner before alluded to — that is in the plan of 
adjusting the box on sideling ground, in the substitution of 
India-rubber tubes for the old tin conductors, the regulating 
the supply of seed from the seed to the delivery box in the 
swing steerage, and in a great variety of other minor details* 
It is capable of drilling every kind of seed and corn, with or 
without manure, in any required quantities, and at any 
distance apart. Both seed and manure can be regulated 
while the drill travels. The agitator in the manure-chamber 
is so arranged that the man who follows can, by simply 
moving a lever, put it in or out of action without stopping 
the progress of the machine. 

An improvement has been also made by having two 
coulter bars, by which arrangement the weights upon the 
ends of the levers have exactly the same pressure upon 
every coulter, thereby depositing the seed at an uniform 
depth. 

Messrs. Hornsby, like Messrs. Garrett, manufacture every 
other description of drill, adapted to large or small farms, 
for the various kinds of seed and methods of sowing. Fig. 23 
represents the Two-row Ridge Brill by this firm, which 
received a prize at the Great Exhibition of 1851. It has 
adapted to it various improvements for regularly delivering 
both seed and manure, the same as in the general-purpose 
drill ; and equal facility is afforded for altering the quantity 
• of manure it is depositing as it travels forward. The manure 
coulters are placed before the concave rollers; the ridges 
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, and the seed is 



Fig. £3. 




deposited and followed by the second rollers, leaving 
the ridges perfect. 



IIENSMATs'S DRILL. 

This is often called the Bedfordshire drill ; it was origi- 
nally invented by Eobert Salmon, of Woburn, but has been 
much improved by other parties since — first by two brothers 
named Bachelor, machinists, residing at Lidlington, near 
Bedford, and by Smith, of Kempston, but more particularly 
by Mr. Hensman. 

It is an efficient little implement, but is not adapted to 
the variety of purposes that the other kind of drills are. 
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A modification of this is constructed by William Hensman 
& Son, of Woburn, who received a silver medal for it at 
the York meeting, in 1848, and a prize medal at the Great 
Exhibition. 

This machine has several peculiarities, in which it differs 
materially from the generality of other drills. First, that 
the carriage rests upon the coulters instead of the coulters 
hanging from the carriage : the coulters are similar in form 
to a skate, and are in consequence very effective in pene- 
trating hard ground, and in giving a firm bed to wheat sown in 
soft. The axletrees are made to slide, so that the wheels can 
be set to any width. Secondly. In the manner in which the 
seed box, &c, is supported between two standards, which give 
great facility for balancing it. A lever is placed through an 
aperture in the centre of the box for striking the barrel in 
and out of gear, and a very ingenious contrivance is adopted 
for adjusting the varying length of the driving shaft. A seed 
box is made to fix on the corn box, for the purpose of sowing 
clover and other small seeds broadcast at the same time as 
barley is being drilled ; or it may be attached without the 
corn box, and used for sowing turnips or other small seeds ; 
or it may be converted into a horse-hoe, by attaching hoes 
to the levers instead of coulter shares. > 



hoU^sbt's drill for small occupiers. 

This is a very simple and cheap machine, and well adapted 
to the wants of small occupiers ; it is made to work on the 
ridge, and deposit turnip or mangold- wurtzel seed, with or 
without manures ; it may be fitted with rollers before and 
after the manure coulter, with a double-actioned lever. The 
manure and seed coulter act independently of each other ; 
the manure can be deposited deep, and covered, and the seed 
at a shallower depth, as in the large and more expensive 
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implements. Two-row ridge-drills of the same character are 
also made by the same house. 



Fig. 24. 




HORKSBY'8 DRILL FOR SMALL OCCUPIERS. 



DROP DRILLS. 

Of these several varieties exist ; they are for the purpose 
of depositing the Beed in patches, and fixed intervals apart, 
and more resembling the action of dibbling than drilling. 
They are constructed in many respects similar to ordinary 
drills, but with this difference, that they have at the bottom 
of the delivery-spouts a chamber containing a valve, which 
regulates the egress of the seed in the manner before 
described. 

SEED MACHINES 

Are long triangular-shaped boxes, having a small shaft 
running through them; upon this are fitted a number of 
little brushes, which, as they revolve, force the seed through 
apertures in the fore-side of the box, which is carried on 
a small barrow, on which it is laid crosswise. 

vol. m. f 
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Fig. 25 




DIBBLING MACHINES. 

It is the general opinion of the best judges that dibbled 
crops are much superior to those drilled, but machines for 
effecting this desirable object are by no means in such a 
state as could be wished, although many ingenious and really 
useful machines have been invented and constructed by 
different individuals ; amongst the most prominent of whom 
is the gentleman whose hand-dibbling machine we have 
engraved. 

In the Journal of the Royal Agricultural Society, is a 
report of Newberry's dibbler. The judges say, " We have 
examined the effects of Mr. Newberry's dibbling machine, 
and have no hesitation in reporting the superiority of the 
wheat crops where the seed had been planted by that 
instrument, over those which have been sown broad-cast or 
drilled." "We must not omit mentioning the very ingenious 
machine exhibited at the Great Exhibition, called the 
walking dibbler. 
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HEAPING MACHINES. 

Upon no implement (of late years) has so much attention 
been concentrated as upon reaping machines. There 
have been trials in almost every country ; while newspapers, 
who seldom condescend to notice the progress of agricul- 
tural mechanics, gave whole columns to the reports of 
them, practical farmers paid the greatest possible amount of 
attention to the subject, offered every facility for the trials, 
gave judgment upon their respective merits, with a candour 
and fairness that does them infinite credit. 

The great excitement (for it arrived at that), about reaping 
machines was in consequence of the success of two exhibited 
by Americans, named M'Cormick and Hussey, and who, I 
believe, might have exhibited anywhere else, again and 
again, without notice ; but nothing in the Great Exhibition 
of 1851 escaped proper notice, great or small ; whether it was 
the ponderous 68-pounder cannon of the Low Moor Iron 
Company, or the minutest portion of the machinery of a 
watch, it was sure to be seen, appreciated, and talked about 
by those who were interested in it : and the general public, 
who seldom trouble themselves about what does not imme- 
diately concern them, made up their minds in this case to 
examine everything, and try to understand them, if possible. 
Ladies were seen underneath locomotive engines, examining 
cranks, connecting rods, and eccentric gear, on one side of 
the building, or hurting themselves and damaging their 
clothes with spiky rollers, harrows, grubbers, scarifiers, and 
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pulverisers, on the other. Not a little either was due to the 
Times newspaper who, in much over-praising the American 
productions of reaping machines, and a fast-sailing yacht, 
calculated on giving a hard rub to the supineness of their 
special friends the farmers and shipowners : and in the case 
of farmers they were perfectly right — not in the superior 
ability of American mechanics, but in the shrewdness of 
that people in calling to their aid machinery constructed to 
cheapen the cost of agricultural operations ; for, will it be 
believed, that the best reaping machine was invented in 
England many years ago, and although it was most regularly 
exhibited at Agricultural Societies' Meetings, and had pre- 
miums awarded to it, yet neither the farmers nor the 
agricultural implement-makers would have anything to do 
with it, and the thing was utterly neglected. I of course 
allude to Bell's machine, publicly exhibited in 1828. As a 
proof that little attention has been paid to this machine, I 
made some trifling experiments on a corn reaping machine 
in 1847, and was so led to see what had been done in the way 
of such machines. On meeting with an eminent agricultural 
implement-maker soon after, I inquired if he knew anything 
about reaping machines, and whether Bell's would at all 
answer in practice ; he at once assured me that there was 
nothing of the kind in existence that would work half an 
hour without getting broken to pieces, and that Bell's 
machine was only an ingenious contrivance, but utterly 
worthless for any practical purpose, so I did nothing more 
in reaping machines. Six years after, at the Smithfield Club 
Show, in Baker Street, (that is, last Christmas,) I saw this 
same gentleman, and at once took him to look at Bell's 
reaping machine, made by Crosskill, of Beverley, and adopted 
by him as being on a better plan than any other, he being 
a maker of one of the American machines. My mechanical 
friend was obliged to admit, on my reminding him of our 
previous conversations, that he knew nothing about it, and 
• 
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Had only seen a print of it in a book, and thought it would 
not work, so took no further heed of it. This, I expect, is 
about the case with farmers and machine makers generally. 
The farmers set their face against new things, and the 
makers devote a much larger proportion of their time and 
abilities in puffing up and selling their goods than they do 
in endeavouring to improve them, and invent new ones to 
meet the new and improved systems of agriculture. 

Heaping machines are by no means the recent inventions 
some persons imagine, as it is certain that machinery of 
some kind was used by the Komans for cutting corn, as 
frequent mention is made of them by the early writers ; but 
whatever description of implement it might be, it certainly 
did not come into general use, nor was it introduced into 
England that I am aware of. 

The first attempt at a reaping machine seems to have been 
made about sixty years since, by a person named Boyce ; 
this machine was placed in a two-wheeled carriage, something 
resembling a cart, the axle revolving with the wheels. The 
cutting action received its motion from this, by a contrivance 
of wheel-work, and consisted of a series of scythes fixed 
to an upright shaft; these revolving horizontally, cut the 
corn, but left it lying in so rough a state that little 
advantage was got from it. 

The next attempt seems to have been made by a London 
millwright, named Plunket ; this was an improvement on 
Boyce' s, as instead of cutting with scythes, he had a hori- 
zontal circular plate, jagged on the edge like a sickle. This 
was found to cut tolerably well, but was inefficient in other 
respects, and a better machine was constructed by a Scotch- 
man named Gladstone, of Castle Douglas, in the stewartry of 
Kirkcudbright, the cutting principle being similar, but a con- 
trivance added, by which the corn was collected and held in its 
place until cut by the circular revolving plate, and afterwards 
raked it off and laid it in patches upon the ground behind 
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the machine. Another feature in it was the placing a small 
circular wheel of wood covered with emery, this was kept in 
contact with the cutting wheel, at the opposite side to that 
employed in cutting, thus keeping the edge constantly 
sharpened. 

That ingenious person, Salmon, of Woburn, next tried his 
hand at a reaping machine, and adopted an entirely new 
principle, for it should be remembered, before his time all 
the machines cut by a revolving circular plate, or disc, or 
scythes. Salmon was the first to apply the cutting action of 
shears, which appears to be the best principle, as the approved 
modern machines are so constructed, his reaper also laid it 
down in parcels as it was cut. 

smith's heaping machine. 

This was designed by J. Smith, of the Deansfcone "Works, 
Perthshire, whose name is now very familiar in agricultural 
matters. This machine consisted of a circular drum, upon 
the lower edge of which, projecting from the periphery some 
inches, was a cutting blade ; the drum and cutter were placed 
upon an upright shaft, fixed to the fore-part of the carriage 
of the machine ; this was supported by two wheels fixed to 
the axle, on which were placed bevil gear acting upon a 
horizontal shaft, which drove the drum and cutter. 

The drum received the stalks of corn upon its surface, and 
being some distance round, were thrown off in a regular 
row. The machine was propelled by two horses, attached to 
a pole in the rear of the machine, the horses pushing it in 
front of them. It cut an English acre in about an hour, 
during which time the cutter required to be sharpened four 
times with a scythe stone. 

Mr. Smith persevered with his machine from 1811 to 1815, 
but at last abandoned it, having too great calls upon his time 
in other directions. 
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bell's heaping machine. 

We come now to a very important point in the history of 
reaping machines, that is, the invention of the Eev. Patrick 
Bell. It appears that this gentleman's attention was drawn 
to the subject of such machines while at Cambridge, and 
that some years afterwards he constructed one for his own 
use. This machine was tried at Powrie, in the county of 
Forfar, in 1828, and its capabilities witnessed by a large 
number of persons. About fifty gentlemen and farmers, all 
interested in agriculture, signed a declaration, stating that 
the machine cut down a breadth of 5 feet at once, was 
moved by a single horse, and was attended by from six 
to eight persons, to tie up the corn, and that the field 
was reaped by this force at the rate of an imperial acre 
per hour. 

In September, 1829, this machine was tried in the 
presence of a still greater number of persons, at Monckie, in 
Forfarshire, who attest that in half an hour it cut half an 
English acre of a very heavy crop of oats, which were 
lodged, thrown about by the wind, and exceedingly difficult 
to harvest. 

It was tried in a number of other places in Forfarshire, 
Fifeshire, and Perthshire, and the general conviction appeared 
to be, that it would soon come into as general use as the 
threshing machine. But this was not the case, for nothing 
more was heard of it (except in its immediate locality, where, 
I believe, it continued to be used for some years,) until 
1851, when the Great Exhibition of all Nations, as I have 
before mentioned, drew attention t6 machines for reaping 
corn. So slow had been the introduction of new machines, 
that, although this valuable implement had been invented in 
Scotland for twenty-three years, not one person south of the 
Tweed, that I ever heard of, had adopted it, and but very 
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few ever knew that such a thing had been invented. A 
few attempts had, it is true, been made during this time in 
England, but not with success, and all these were upon the 
horizontal disc plan. 

To describe Bell's reaper, so as to be understood without a 
drawing, is almost impossible, and the limits of this book, 
and the number of cuts already given, prevent my giving 
one ; but those who desire to learn more of the matter than 
they will find in these pages, will find a good description, with 
illustration, in " Loudon's Encyclopaedia of Agriculture." 

Bell's reaper consisted, in its original state, of a square 
framework of wood, forming a kind of carriage, which was 
supported on two broad-tired wheels of good diameter. The 
axle upon which these wheels hung passed through the 
machine, the wheels worked loose upon it ; but, by means of 
clutches at each end, the wheels could be made to give 
motion to the axle when required. The lower part of the 
framing projected forward some distance, and was supported 
at the end by two solid wooden wheels of much smaller 
diameter than the principal ones. In front of these wheels, 
and attached to the carriage by iron arms, was fixed a bar of 
wood, called the "fixed bar," and upon this was screwed a 
row of triangular blades, something like (in shape) to the 
pointed blade of a pair of scissors, and called the " fixed 
cutters." Between the machine and this outer fixed bar 
was another bar, upon which were placed a row of blades, or 
cutters, similar to the others, except that they were 
lengthened by a piece of iron reaching from the outer 
fixed bar to the inner or movable bar. Between each o- 
the fixed cutters was placed one of those movable, and 
secured by a pin to the 'fixed bar. 

Upon the axle of the carriage was placed a cog-wheel 
which, with other gear very ingeniously contrived, gave 
motion to the inner bar, causing the movable cutters to 
pass from right to left, and left to right, over those that 
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were fixed, thus producing a cutting action similar in every 
respect to a pair of shears. 

Projecting from the machine at the top and over the 
cutters was another framework of a light character, and 
upon this was placed a light reel, formed by placing a flat 
spar of wood from one extremity to the other, of two 
arms which projected from a light spindle, the two ends of 
which were supported on either side of the projecting 
framing ; as there were twelve of these arms, there were con- 
sequently six vanes, or wings, to the reel. The use of this 
was to press upon the mass of standing corn, and hold it 
steadily up to the machine while it was being cut by the 
cutters below. 

This reel was made to revolve at a moderate speed by 
means of bevilled gear, worked from the wheel on the main 
axle to a small shaft, in the end of which was a pulley, which 
gave motion to a corresponding one on the end of the reel 
by means of a gut-line, or strap. From the outer end of 
the projecting lower frame-work to the end of the principal 
upper frame, were placed on either side two solid wooden 
rollers, thus forming an angle with the ground of about 
forty-five degrees. An endless cloth passed over these two 
rollers, and as they revolved (by the action of an endless 
chain passing round two pulleys, one at the bottom of each), 
the wheat, after being cut, was carried away to the side, and 
deposited in a row by the side of the machine. 

Such is a slight description of this ingenious implement. 
All the different circumstances under which the machine 
may be used have been provided for by its ingenious inventor, 
and the machine had been brought to a point of perfection 
that is quite astonishing, considering that this was nearly 
the first attempt at a machine that performed all the 
necessary operations, and was actually the first in use upon 
the shears' principle. 

Nothing much was done in reaping machines from this 
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time (1830) until 1850, with the exception of some attempts 
by Mr. Hornsby, and by Smith, of Deanston, but they were 
only experiments. 

For the Royal Agricultural Society's show, held at Exeter, 
in 1850, the enterprising firm of Garrett & Son, of the 
Leiston Works, Saxmundham, Suffolk, prepared a machine 
for reaping corn, and took it to Exeter, but through some 
informality it was not admitted. 

This machine was the invention of Obed Hussey, of 
Baltimore, U. S. A., and was the first American machine 
introduced into England. The plan of it was suggested to 
the manufacturers by J. Tolemache, Esq., M.P. for South 
Cheshire. This gentleman had seen the machine at work in 
America, and was so struck with its merits as to advise the 
Messrs. Garrett to commence the construction of such 
machines for the use of English farmers. The result of 
this advice was the production of the machine taken to 
Exeter, and called by the makers the Tolemache Eeaping 
Machine. The next year (1851) brought forth the Great 
Exhibition, and this machine was taken there by the 
manufacturers, and placed among the various machines at 
their stand. 

In the American department, there had also been placed 
two other reaping machines — one invented and exhibited by 
M'Cormick, and the other by Obed Hussey. We will now 
proceed to describe these machines, and the trials made of 
them separately. 

Fig. 27 represents the side elevation of M'Cormick's 
machine ; fig. 26 the plan of the same, and fig. 28 enlarged 
parts to show the cutting action more clearly. 

m'cormick's reaping machine. 

The best possible description of this machine is the 
specification itself. 
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Fig. 28. 




" SPECIFICATION. 

" This invention has special relation to that class of machines 
which are worked by horses in cutting Qr reaping wheat, 
corn, or other grain, and has for its object the better holding 
of the stalks of the grain in a favourable position, while being 
cut and the more conveniently arranging, collecting and 
disposing of the same when cut. 

" Fig. 1, is side elevation, and fig. 2, a plan of a reaping 
machine constructed according to the said invention ; A A is 
a frame of wood of a triangular form, to the front of which 
there are fixed the pole b, and whipple-trees c c. The back 
rail d, of the frame is prolonged on one side of the machine, 
so as to project about six feet beyond the frame, and the pro- 
jecting portion forms the basis of a platform E ; f and o are 
two wheels upon which the machine is mounted. The wheel 
F (from its position) bears the greater portion of the weight 
of the machine, and is employed for communicating motion 
to the moving parts, as afterwards described, h h h, are a 
set of fingers somewhat of a spear-head shape, which are 
affixed to the front edge of the platform, and placed at regular 
intervals apart from each other. Immediately underneath 
these fingers is placed the cutting blade I, which is formed 
of a thin plate of steel, toothed upon its front edge and fitted 
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into a groove, or into bearings attached to the front of the 
platform. Fig. 3 is a cross section of the rail d, and the 
cutting-blade i, showing the method of attaching the fingers 
hh to the front of the platform, and their relation to the 
cutting-blade. This blade has perfect freedom to slide from 
one side of the machine to the other, but the amount of 
range given to it is limited by the crank k, to which it is 
attached by means of a connecting rod l ; m 1, is a bevil wheel 
which is keyed to the shaft of the wheel f, so that both may 
revolve together and give motion to a bevil pinion. M 2 
and wheel M 3, which are fixed to an intermediate shaft N. 
The wheel m 3, gears into a pinion o placed on the crank 
shaft and consequently gives motion to the crank k, the 
connecting rod l, and the cutting blade i. The number of 
teeth of the intermediate gearing which has just been des- 
cribed are so proportioned and adjusted that the cutting 
blade may reciprocate and So its work very rapidly ; p p is a 
large reel or gatherer, which is of very light construction, 
and carries at its extremities four blades r r r r, made of 
thin deal. At the near side of the machine this reel is sup- 
ported by an upright s, and at the off-side by a brace t, 
which is raised upon the back of the platform. When the 
machine is going forward, the reel is made to revolve in the 
direction indicated by the arrow, by means of a band or belt 
u, which takes on to the hem of the bevil wheel m and the 
rigger v, the latter of which is keyed to the reel shaft. The 
distance of the reel from the platform is capable of being 
adjusted by means of the sliding bearing (upon the near 
side of the machine) which is acted upon by the screwed rod 
b. At the further side the brace t is fixed to the spur T 2 
by means of a movable bolt, so that the brace may be raised 
or lowered at pleasure, by passing the movable bolt into any 
one of the holes (V V) further up or down in the spur, w 
is a seat for the driver, and x a seat for the person gathering 
the reaped grain from the platform. 
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" When the machine just described is applied to the cutting 
of wheat or other grain, it is brought to the edge of the field 
(with either two or four horses yoked to it) and with the 
platform placed in front, and the horses alongside of the 
crop to be cut down. As the horses advance, the wheel 
gearing is put in motion, which causes the reel slowly to 
revolve, and so prevent the straws or stalks from being 
pressed forward when they come in contact with the cutting- 
blade, which has at the same time a rapid reciprocating 
motion imparted to it by the action of the crank k and con- 
necting rod l ; the straws or stalks are thus speedily cut 
through, and fall backwards on the platform. The fingers 
H, H, H, greatly facilitate this part of the operation, as they 
hold the straws or stalks from yielding along with the lateral 
action of the cutting-blade ; and it is for the more effectually 
accomplishing this object that they are formed of a shape like 
to a spear-head, which causes the straws or stalks to slide 
into the spaces between them when in that position, and as 
the inclined edges at the roots of the fingers (that is, imme- 
diately over the cutting blade) form an acute angle with the 
edge of the knife, the cutting through of the straws or stalks 
is sure to be effected by the reciprocating movement of the 
knife-blade. Two separate views of parts of the fingers and 
cutting blade are given in figs. 4 and 5, the blade in fig. 4 is 
straight in the cutting edge, while that in fig. 5 is zig-zag, 
or of an indented form. ,, 

hussey's reaping machine. 

As Manufactured by Garrett, 

This is the implement before alluded to, as having been 
copied by Messrs. Garrett more than a year before. The 
cutting action in this is quite different from that of M'Cor- 
mick's, and may be considered a modification of Bell's. 
The corn is cut by a series of triangular knives, placed on a 
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horizontal sliding bar, intersecting or working between a 
like series of iron tines, which are fixed to a wooden 
platform, provided to receive the corn as it falls. Motion is 
communicated to the knives by means of a crank and shaft 
worked by the revolution of the travelling wheel of the 
machine ; as the implement proceeds in its work, the corn is 
received and cut between the knives and tines and falls on 
the stage, from which it is raked off at intervals by the mai 
in attendance for that purpose. 




CUTTERS OF BCSSEV'S BEAPINO MACHINE. 

A trial of these machines being decided on by the jury of 
the class to which they belonged, they were accordingly con- 
veyed to Tip Tree Hall farm, belonging to Mr. Mechi. 

Mr. M'Cormick was there to attend to his own machine, 
and work it under his own superintendance, but Mr. Hussey's 
machine had no such advantage, being superintended by one 
of the Exhibition porters. The result was exactly what 
might have been expected : M'Corinick got the prize medal, 
and a vast amount of credit, and Hussey's condemnation 
and neglect that it did not deserve ; in fact, the trial at 
Mr. Mechi's was not worth the name of a trial, and the 
hasty award of the medal to M'Cormick is among the 
least just decisions of the juries ; nevertheless, practical men 
and machine manufacturers were generally favourable to 
Hussey's principle, and considered that, if the machine was 
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not then in a perfect Btate, it waB capable of being easily 
rendered so. 

Mr. Hussey at length arrived in England, to attend 
to his own invention, and the thing quickly began to 
assume another complexion, in consequence of which Messrs. 
Dean, Dray, & Co. of Swan Lane, London Bridge, made 
some arrangement with Mr. Hussey for the right to manu- 
facture his machines in England. Mr, Crosskill of Beverley 
undertook their manufacture, and these machines having 
achieved some successes that got noised about, Messrs. 
Burgess & Key of Newgate Street placed in the public 
papers the following challenge : — 

" Public Challenge to Makers and Vendors of Beaping 
Machines. — We the undersigned agents for Mr. M'Cormick, 
having observed sundry advertisements and circulars com- 
plaining of the decision of the Jurors of the Great Exhi- 
bition of 1851, in favour of Mr. M'Cormick' s reaper, and of 
the reports given in the public journals of the trials which 
led to such decision, do hereby give notice to Messrs. Wm. 
Dray & Co., Messrs. Garrett & Son, Mr. O. Hussey, and all 
other makers and vendors of reaping machines whatsoever, 
that M'Cormick's Eeaper will be tried at the Cleveland 
Society's Show at Marton, Middlesborough, near Stockton-on- 
Tees, on the 25th inst, and publicly challenge them, or any 
of them, to meet us there with their machines, for the purpose 
of a comparative trial of the respective merits of each, 
to be determined by the Chairman and Council of the 
Cleveland Society, or by such judge or judges as the said 
Society may appoint. — Burgess & Key, 103, Newgate 
Street, London." 

The challenge was immediately accepted, and both it and 
the reply extensively circulated. 

" In answer to an advertisement which appeared in the 
Times of the 18th, from Messrs. Burgess & Key, giving us 
a public challenge to a trial of the American reaping 
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machines, we hereby announce that we shall willingly accept 
the same, and on the 25th inst. shall be prepared, at the 
Cleveland Society's Show, Marton, Middlesborough, near 
Stockton-on-Tees, to prove to the agricultural world the 
superiority of Hussey's Reaper, for general farming pur- 
poses. "We stipulate, however, that the machines shall be 
tested, not only on a particular patch of good upstanding 
grain, where they might perhaps prove equal, but on an 
average variety of condition, as to short and laid corn, &c, 
such as a farmer will usually meet with. Its capabilities for 
cutting green crops, such as clover, &c, shall also be proved. 
It must be evident to the farming public that the reaping 
machine which will cut a crop of the greatest variety and 
difference of condition must possess the greatest merit. 
— Wm, Dray & Co., Agricultural Implement Warehouse, 
Swan Lane, London Bridge." 

Accordingly, the matter was arranged, and the following 
gentlemen were called upon to act as jurors : — 

Henry Stephen Thompson, Esq., of Moat Hall, foreman ; 
Mr. William Lister, of Dunsa Bank ; Mr. John Booth, of 
Killerby; Mr. John Parrington, of Brancepeth; Mr. William 
Wetherell, of Kirkbridge, Darlington ; Mr. Robert Hymers, 
of Marton ; Mr. Christopher Debson, of Linthorpe ; Mr. 
Eobert Fawcitt, of Ormsby; Mr. Joseph Parrington, of 
Cross Beck; Mr. John Outhwaite, of Bainesse; Mr. George 
Read, of Hutton Low Cross ; Mr. Thomas Phillips, of 
Helmsley ; and Mr. Thomas Outhwaite, of Bainesse. 

The following were the conditions to be submitted to by 
the representatives of the respective machines : — 

The machines to be tried on wheat and barley, in such 
order and for such length of time as the jurymen may direct. 
The jury to have full power to use any means they may 
deem advisable in order to put the machines to the severest 
trials. The jury, in deciding on the merits of the two 
machines to take into their consideration. 
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1. Which of the two cuts the corn in the best manner. 
2. Which of the two causes the least waste. 3. Which does 
the most work in a given time. 4. Which leaves the cut 
corn in the best order for gathering and binding. 5. Which 
is the best adapted for ridge and furrow. 6. Which is 
the least liable to get out of repair. 7. Which at first cost 
is less price. 8. Which requires the least amount of horse 
labour. 9. Which requires the least amount of manual 
labour. And whichever of the two machines so tried and 
tested has in it combined the greater number of the above 
qualifications, according to the opinions of a majority of the 
jury, it is to be pronounced the best implement. The trial 
which took place is thus described in the Gateshead Observer 
of the 27th ult. :— 

" Great interest centered in the Middlesborough Agri- 
cultural Meeting of the present week. Mr. Philip Pusey, 
M.P., observed indeed to one of his northern friends, that 
the people of Cleveland could not feel more deeply interested 
this year in their own meeting, than did the agriculturists 
of England generally — a fact attributable, first, to the inten- 
tion of Mr. M'Cormick's agents, Messrs. Burgess & Key, of 
Newgate Street, London, to exhibit his American reaping 
machine at the Marton ordeal. Secondly, to the challenge 
which they had given to Messrs. Dray, Hussey, & Garrett, 
to meet them in the field ; and, thirdly, to the acceptance of 
that challenge on the part of 1 Hussey's American Beaper,' 
by the inventor's agents, Messrs. William Dray & Co., of 
Swan Lane, Upper Thames Street, London. 

"It was expected that the competition would have attracted 
a brilliant company to the ground, and so without doubt it 
would have done, had the elements been propitious ; but the 
climate of England, proverbially fickle, attains its wayward 
maximum in Cleveland ; and thus it happened that a drought 
of unusual duration (extending to three months) chose to 
terminate on the very day appointed for the competition, 
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and celebrated its breaking up by an outburst of rain, such 
as is seldom witnessed, even under the Yorkshire Hills. 
The drought had left the land so hard that the ploughs 
could not be tried, and the rain marred, to a considerable 
extent, the trial of the remaining implements. 

" Despite the weather, however, there was a considerable 
muster at the appointed place — the farm of Mr. Eobert 
Fawcitt, an agriculturist who combines science with practice, 
in the neighbourhood of Marton and Ormesby, his fields 
fronting the lodge-gates of Sir William Pennyman, Bart. 

" We observed amongst the company several of the leading 
gentlemen and farmers of the district ; and Mr. Counsellor 
Addison was present as a ' spectator.' After the trial of 
various implements, the reaping machines were tried; of 
fair weather there was no prospect, the only change was from 
foul to fouler, and foulest. It was now in the second degree. 
The implement jury *left Mr. Fawcitt's with other farmers, 
and moved off to a field of wheat, where the rival c reapers ' 
were standing side by side. Mr. M'Cormick's machine was 
described in our last number. Mr. Hussey' s is lesB com- 
plex in appearance. There is a seat on one side for an 
attendant, elevated above a level platform. The cutting 
machine mows down the wheat, and it falls back upon the 
platform, whence the attendant casts it on the stubble behind, 
and the labourers bind it into sheaves, and stack it. 
Mr. Hussey, the inventor, was present, and so also were 
representatives of the firm of Dray & Co., likewise Mr. Cross- 
kill, of clod-crushing celebrity. It was curious to see on 
the soil of a Cleveland farm two implements of agriculture, 
lying side by side in rivalry, respectively marked 'M'Cormick, 
Inventor, Chicago, Illinois ; ' * Hussey, Inventor, Baltimore, 
Maryland,' — American competing with American on English 
ground! Mr. Hussey led off; an attempt was made to 
keep back the eager crowd, but their curiosity was irre- 
pressible — they flocked in upon the machine, so that the 
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experiment could not be properly performed, nor could the 
jury duly discharge their duties. Police constable Thompson 
did his very best — he was all but everywhere at once ; but 
w hat avails a police force of one strong, against a concourse 
of Yorkshire yeomanry and clowns ? It was requisite that 
he should have recruits, and a body of ' specials ' came to his 
aid, who succeeded in procuring some approach to a clear 
course. Mr. Hussey then took his seat anew. This machine 
cut down a breadth of wheat from end to end of the field. 
It seemed to us to do its work neatly and well. The wheat 
was cleverly delivered from the teeth of the reaper, and 
handed over to the binders by the rake. 

" But the weather was now at its foulest, and we could 
make no nice examination of the work. A high wind and a 
driving rain cleared the ground more effectually than Police- 
constable Thompson and his ' specials.* The cry at the head 
of the field was 1 the nearest way out.' The Cleveland rustics, 
weatherproof, laughed at the townsfolk, and jeeringly replied, 
1 Put yeer heads on t* croon o' t' fence, an' tope ower in tit 
lane ! 1 Without quite performing a summerset, we cleared 
the hedge, and waited not to see the conclusion of the contest. 
We soon learned, however, that the stormy blast and the 
descending deluge had cut short the experiment. Mr. M'Cor- 
mick's machine, it was said by some, made no commencement 
of a trial. Others reported that an attempt was made, but 
the horses could not contend with the storm, nor could the 
machinery be brought into effective action." 

The unfavourable state of the weather during this trial 
was considered to have prevented the judges forming a 
sound judgment upon the two machines, another trial was 
therefore fixed for the following Saturday, and the result was 
again in favour of Hussey. The machines were tested on a 
crop of wheat, computed at 25 bushels per acre, very much 
laid, and on barley at 25 bushels per acre, very short in the 
straw, and, if possible, more laid than the wheat. The jury, 
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taking the different points submitted to their consideration 
in the order agreed, reported as follows : — 

" 1. That it was their unanimous opinion that Hussey's 
machine cut the corn in the best manner, especially across 
ridge and furrow, and when the machine was working in 
the direction the corn laid. 

" 2. By a majority of eleven to one that it caused the 
least waste. 

" 3. Taking the breadth of the two machines into con- 
sideration, that Hussey's did most work. 

" 4. That Hussey's machine left the corn in the best order 
for gathering and binding. This question was submitted to 
the labourers employed on the occasion, and decided by 
them, as above, by a majority of 6 to 4. 

" 5. Their unanimous opinion that Hussey's machine is 
best adapted for ridge and furrow. 

"6. This question was referred by the jury to Mr.Bobinson, 
foreman to Messrs. Bellerby, of York, a practical mechanic 
of acknowledged ability, whose report is appended below. 

" 7. That Mr. Hussey's machine at first cost is less price. 

" 8 — 9. The jury decline to express a decided opinion on 
these points in consequence of the state of the weather. 

" The trials took place on the farm of Mr. Bobert Fawcitt, 
of Ormesby, near Middlesboro'-on-Tees, who allowed his 
crops to be trodden down and damaged to a very great 
extent, especially on the 25th, when, in spite of the storm, 
an immense crowd assembled to witness the trials. 

" The jury cannot conclude their report without express- 
ing the great pleasure they have derived from seeing two 
machines brought into competition that were able to do such 
very good work, and also at witnessing the friendly, straight- 
forward, and honourable way in which the exhibitors of the 
respective machines met on this occasion. 

" Signed on behalf of the jury, 

■ * . " W. F. Whaeton, Foreman: 1 
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Mr. Robinson's Report on Question 6. 

" Having carefully examined both machines, and given the 
subject due consideration, I am of opinion that M'Cormick's 
reaping machine, as at present made, is most liable to get 
out of order. 

" (Signed) Thomas Kobinson. 

" York, September ZOth, 1851." 

The following letter, written by a person who witnessed 
the trials, and addressed to Messrs. Dray, may give a better 
idea of them than could be communicated in any other 
way: — 

" Stockton-on-Tees, September 27th, 1851. 

" Sib, 

"Having been in communication with you relative to 
the trial of your reaper against M'Cormick's, and feeling 
deeply interested in the introduction of new implements 
into this district — particularly one of so much importance as 
a reaping machine — I think it is not probably out of place in 
me if I give you the result of my observations during the two 
trials which have taken place. From the fact that M'Cor- 
mick's machine obtained the prize at the Grreat Exhibition 
(though I do not pin my faith upon awards made by agricul- 
tural and other societies), the letter of Mr. Pusey's in the 
Royal Agricultural Society's Journal, the various newspaper 
reports, &c. &c, it was natural for me to be predisposed in 
favour of M'Cormick's machine; indeed, Mr. M. had a 
prestige in his favour, which, of course, operated against 
the 1 Little Hussey.' Previous to starting at Marton, on 
Thursday, the gentlemen representing M'Cormick's machine 
expressed themselves desirous of testing the machines early 
in the morning when the dew was on, believing that their 
machine would cut the grain, under such circumstances, and 
that yours would not. "Well, on Thursday we had a deluge 
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of rain, the surface of the land was very soft, and the corn 
very wet. Everybody there was astonished to see your 
machine brought up the field at a trot, cutting its way to the 
admiration of all present ; it not only cut to the leaning 
corn, but it cut across over the corn leaning to the left of 
the postillion (I presume I must call him). M'Cormick's 
machine then attempted to Btart (he made two or three 
attempts), but the attendant confessed it was impossible to 
do so. That there might be no mistake about it, your repre- 
sentatives proposed that their machine should go up again. 
The jury said, 'No! "We are satisfied that your machine 
can cut it under the present circumstances ; ' and so ended 
Thursday's trial. That the public might have every oppor- 
tunity of examining the machine, it was very properly, I 
think, brought into the show-yard on Friday, and, in the 
midst of a pelting rain, exhibited its movements to the 
public. 

As per arrangement of the jury, the trial was resumed 
this morning. On entering the field, the corn was found to 
be not sufficiently dry to cut ; in fact, the jury decided to 
wait until the corn was in such a state that the occupier of 
the field considered it would be prudent to cut it without 
risk of injury from the tying-up. This, then, was a clear 
test of the practical merits of the machines. M'Cormick's ' 
machine started first, cutting the wheat leaning towards the 
machine. The crop was so much laid from the rains that 
the * reel ' was of no avail — indeed it was quite inoperative ; 
however, the corn was fairly cut through. The stubble was 
not left so level as to be called good work, and it was not cut 
so near the ground as is usually the practice here with the 
sickle, or scythe ; but I suppose the machine can be altered 
to cut lower. The sheaves were laid tolerably even for 
binding. It appeared to me that, to fill the office of raker- 
oflf, was no little difficulty — I mean that it required great 
exertion. Under some circumstances, the plan of raking off 
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from the side is a great advantage ; then the rule, I believe, 
generally is to bind as it is cut. 

" The machine sent by you was then set to work, and it 
must have been evident to all that the cutting principle is 
superior to the other machine. The stubble was left more 
regular in height, and it was cut much closer. If it had a 
fault, it was too close : there were no ' longs and shorts,' as a 
countryman observed. The sheaves, too, were laid more 
regular for tying-up. The jury then requested the machine 
to be tried cross over the corn, leaning to the left hand of 
the man driving ; here, again, the work was very fair indeed 
—far letter than the people present anticipated. To the 
astonishment of many, an attempt was also made to cut the 
wheat laid nearly flat from the machine, and really in some 
parts of the field it cut very fair, in others leaving the 
stubble very much too high. If the wheat had been quite 
dry, and free from weed at bottom, I believe that, even under 
such a very unfavourable state, the machine, if attended by 
a skilful attendant, would have cut and laid the corn quite 
satisfactorily. 

"M'Cormick then made an attempt to cut across the 
corn leaning as described above — indeed the cut was along 
Bide that made by your machine. As the farmers pre- 
sent said, there was no ' sight in it,' the stubble was cut so 
V ery irregular ; indeed, it was quite clear to my mind that the 
cutting arrangements of M'Cormick's machine are defective. 
It requires the straw to be held to the knife before it will 
cut it. It would be difficult to cut a loose hair with a very 
sharp penknife, but a pair of scissors rather blunt would 
cut it. This simile applies, I think, to M'Cormick's and 
Hussey's machines. 

"M'Cormick's machine was then set to cut the wheat 
leaning from the machine, in the same situation as Hussey's. 
In this case there was a complete failure ; indeed, the knives 
passed over the wheat, occasionally cutting off the heads. It 
vol. m. o 
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a doubt lurked in the minds of any one as to the merits of 
the two machines, this failure of M'Cormick's settled the 
point in favour of Hussey. 

" A trial was then made on barley by Hussey's machine, 
and it cut very satisfactorily. Mr. Fawcitt took Mr. 
Hussey's seat to rake off the sheaves, which he managed 
very well. Some said he would soon beat Mr. Hussey 
himself. 

"I had not an opportunity of seeing M'Cormick's 
machine at work on the barley, but I believe that it did not 
work so satisfactorily as on the wheat. 

" I shall be happy to answer you any questions you may 
ask me on this subject. Wishing you the success you 
deserve in introducing such a valuable machine, 

" I am, respectfully yours, 

"John Palmer." 

Both M'Cormick's and Hussey's machines have since 
this period received many improvements; the former an 
arrangement for cutting closer to the ground than formerly, 
and Hussey's in an improved form of knife by Messrs. 
Garrett, which much improves its cutting action. 

BelVs Reaping Machine. — In 1852, at the Smithfield 
Club Show, held in Baker-street, last Christmas, Mr. 
Bell's reaping machine was exhibited by Mr. Crosskill, who 
had made arrangements with Mr. Bell to construct it for 
him, and thus have the American reaping machines, about 
which there has been so much talk, been superseded by an 
English one invented thirty years before. 

HAT-MAKING MACHINES, OB HAY-TEDDING 

MACHINE. 

This was invented by Salmon, of "Woburn, about the year 
1816, and has been modified and improved by several persons 
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since. Fig. 31 represents one of these machines as con- 
structed by Wedlake, of Homcastle, Essex. 



Fig. 31. 




It consists of a skeleton cylinder, with a series of rakes 
placed upon it, which revolve as the wheels of the carriage 
upon which it is placed move forwards. Wedlake's improve- 
ment consisted in making the cylinder in two parts, with 
motion independent of each other, and in so adjusting the 
teeth upon a spring-supported bar, that they yield to any 
sudden inequality in the ground, and immediately afterwards 
return to their ordinary position. An arrangement also 
exists for pushing back the implement without turning the 
rakes, and for raising them from the ground and keeping 
them there while the machine is travelling from place to 
place, or for a few seconds. 

The tedding of hay is most efficiently done by these 
machines, and they are great favourites with the Middlesex 
farmers, and are extensively used in large parks in various 
parts of the country. They are manufactured by most 
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implement-makers, some having greater celebrity than 
others; among these, Messrs. Barrett, Exall, & Co., of 
Reading; G-arretts, of Leiston; and particularly Smith 
and Co., of Stamford, who have made several improvements, 
wtych bring this implement to be an almost perfect 
machine. 

BAKES. 

An instrument for raking the ground has doubtless existed 
from the most remote times, as the earliest operations upon 
land were little better than a scratching of the soil, such as 
might be performed with an implement of this description ; 
and ordinary rakes are of so simple a construction as to 
require no description here. 

The Drag-Rake is a larger kind of the ordinary rake, the 
cross head which carries the teeth being made large, with a 
row of deep curved teeth placed in it. The teeth should be 
of steel, and fixed with screws, to allow of their being easily 
replaced when broken out or injured. Sometimes wheels 
are placed at the ends of the cross heads, to render them 
more portable. When still further increased in size, they are 
drawn by a horse, and are in that state most valuable and 
useful implements, and much used on fallows to extract the 
couch grass and other rubbish, and in harvesting they are 
employed in raking up the loose corn, &c. 

One of the earliest efficient implements of this kind is 
known as the Suffolk drag rake ; it consisted of a row of 
prongs, supported at either end by wheels, and a simple 
apparatus, by which the prongs could be lifted up at once 
when required, but as the prongs were all fixed fast in the 
cross head which carried them, they were very likely to get 
broken, and in the modern improved horse drag-rakes this 
difficulty is entirely overcome, the implement having received 
a series of improvements from various persons, among whom 
Mr. Sayer of Bodhara, Norfolk, and Mr. J. C. Grant of 
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Stamford, are conspicuous. Fig. 32 represents one of the 
best now in use. 

Fig. 32. 




Howard's horse drag-rake 

Is one of the best implements of this kind ; a prize was 
awarded to it at Exeter, in 1850, by the Boyal Agricultural 
Society, and again, it gained a prize at the Great Exhibition 
of all Nations. It is thus described by the makers : " It is 
intended for raking hay, corn, stubble, or twitch grass. The 
shaft irons are furnished with a joint and quadrant, by which 
the teeth may be readily altered, so as to rake upon their 
points, or set more or less off the ground. This method is 
to prevent the rake collecting the soil and rubbish with corn, 
an objection frequently raised against the use of horse-rakes ; 
the teeth being curved or sickle-formed, are much stronger 
than when angular, and the hay and corn works round them 

o 2 
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much more freely ; the bar running under the teeth, and by 
which they are raised, is so arranged that the teeth do not, 
as in other rakes, rest upon it, but allow them to drop into 
any hollow parts of the land. The frame and teeth are 
made entirely of wrought iron ; the teeth work indepen- 
dently of each other, so as to adapt themselves to the irre- 
gularity of the surface. It is mounted on high wheels, 
which are capped, to prevent the hay, &c, working round 
the axles. 

By means of a simple pull-down lever, which requires only 
the strength of a boy to manage, the rake can be easily 
emptied of its load, without stopping the horse ; the frame 
being made of iron instead of wood, the wjieels are brought 
about a foot nearer to each other, which is a great advantage 
on narrow farm-roads, and in passing through gateways. 

An improvement has also been made in this rake by the 
introduction of a plan to raise or lower the lower handle, to 
suit the height of the person employed to empty it, which 
avoids the necessity of stooping when relieving it of its load. 
This implement is useful in dragging meadows after a flood, 
and raking in clover seed in the spring. 

BiddelVs Patent Corn- Gatherer is an implement of unques- 
tionable utility, as it much facilitates the operations of 
harvesting. It will enable a company of harvest men to 
begin loading when the corn is dry, without the usual delay, 
while corn is being raked into heaps, or, as they are called 
in Suffolk, "shocks," for pitching. In the busy time of 
harvest it saves manual labour, not only in gathering up 
swathes (without stopping the horse), but the corn when 
so gathered being compressed, may more readily be pitched, 
and a greater quantity be loaded upon a wagon, and got into 
the same barn room, than if raked together in the usual way. 
In the implements usually constructed for the above pur- 
poses, a great difficulty has been experienced in unloading, 
and it required the application of great strength to lift them 
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over the gathered heaps. One swathe is gathered at a time, 
and the load is left without its being lifted up. 

It is constructed with three rows of tines, fixed to an axle, 
supported at either end by wheels. The tines are similar in 
shape to those of a horse-rake, and one of the three rows 
alternately begins to gather the swathe as Boon as the pre* 
vious one has finished its heap, the size of which may be 
regulated as required. — Messrs. Dean, Dray & Co., are the 
agents for the sale of the implement. 

CAHTS AND WAGONS. 

Carts, like most other agricultural machines, vary in their 
form and construction, according to the nature and pecu- 
liarity of the roads upon which they have to travel, or the 
particular character of load they are to carry. 

That any advantage is to be got from using the old- 
fashioned heavy carts and wagons that are found in many 
localities, is a mistake ; yet many farmers of my acquaintance 
still persist in purchasing these unsightly and abominable 
productions, made by village wheelwrights, who are entirely 
ignorant of the true principles upon which carriages ought 
to be made. Many of these old wagons and carts were 
perhaps tolerably well suited to the state of the roads in 
times far back, but, during the last 50 years, not only have 
the great turnpike roads which connect one market with 
another, but the parish roads also, been brought to an 
exceedingly good state, and it is now only the green lanes 
and farm roads (which depend upon the farmers themselves) 
that are to be found in a state such as to require the car- 
riages that travel upon them to be constructed in such a 
cumbrous manner. 

Great facility for removing manure from the steading, and 
carrying the produce of the fields back to the homestead, is 
now as necessary as the lands and buildings themselves, as 
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is also the means of conveying the produce of the farm to 
market ; for it must be remembered always, that those great 
growers of corn in distant countries, with whom the English 
farmer has now to compete, have an immense advantage over 
him, in the facilities they possess in carrying their farm pro- 
duce by water to distant towns and markets, as the site of 
many of the great American and other corn-growing districts 
is upon the banks of great inland lakes and large rivers. 

We have no space in this little book to enter at length 
into the question of wheel carriages, nor can it be properly 
considered as part of the subject under notice. 

That carts possess many advantages over wagons is now 
pretty generally believed, and is proved by the fact, that 
wherever any large amount of work has to be done, carts 
only are employed, as a horse, when drawing singly, will do 
half as much more work than when acting with another ; as 
alone he has nothing but his load to contend with, whereas 
when two are pulling, a considerable amount of power is lost 
in their pulling in different directions, and more or less at 
particular moments. Three horses will certainly do more 
work in single horse carts, than four in two-horse carts, and 
when the work is regular, and along tolerably even roads, a 
great saving will take place with one and two-horse carts as 
compared with wagons with three and four horses, though 
for very long journeys, and peculiar descriptions of mer- 
chandise, wagons properly constructed may be preferable, 
but this case does not apply to the farmer. In Scotland 
one and two-horse carts only are used, and the same is the 
case throughout all the best cultivated districts of England. 
In shifting earth, and in the carriage of building materials, 
contractors and builders always employ one or two- 
horse carts, and never wagons. Harvesting may also be 
done with carts, properly constructed, better than in any 
other way. 

Carts and wagons are now constructed by most agricul- 
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tural machinists, with every attention to strength and 
lightness, while the peculiarities of any particular locality 
are carefully considered, should any such exist. The forma- 
tion of the wheels being the most important part of the cart 
or wagon, a factory has been established by Mr. Crosskill 
of Beverley and Liverpool for manufacturing his improved 
wheels ; these are sold in sets to the local makers, who 
mount the cart and wagon bodies of their make upon them, 
and great benefit and superiority of the carriage is obtained ; 
it being impossible for small makers to compete in price with 
Mr. Crosskill in the construction of wheels, where every- 
thing is done on a large scale, and the parts made with 
mathematical accuracy. Wheels of any size are made by 
machinery, constructed expressly for the purpose. They 
have iron naves, called balled naves. The arms are turned 
perfectly true by self-adjusting machinery, and after being 
case-hardened, are fitted complete to a wrought iron axle. 
The spokes are made of well-seasoned English oak, driven 
into the naves by a powerful machine, and then fitted into a 
lathe, for turning the end of each double-shanked spoke to 
fit into double-shouldered sockets, bored with equal precision 
in the felloes, which are of ash, sawn out, segmented, and 
turned by machinery. The hoop-tires are bent, cut, bevilled, 
fitted, and hooped in the same manner. 

CROSSKILL* S MODEL ONE-HORSE CART. 

This is perhaps one of the very best specimens of a cart 
that could be found, and is particularly recommended, as a 
generally useful one, and adapted better than any other 
for the everyday wants of the farmer. They run exceedingly 
light and easy with heavy loads, and are equally well adapted 
for the farm roads as they are for those macadamised ; 
everything is constructed with a view to economise materials, 
and acquire lightness without sacrificing strength. It is fitted 
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with the patent wheels, tire 2\ by i, and every requisite for 
rendering it generally useful, while the price is not more than 
for one of the clumsy contrivances of the village wheel- 
wright. About thirteen pounds is the price of one to 
carry 30 cwt., and fitted complete with harvest shelvings 
or staves. 

They are made of a variety of sizes, to carry from 30 cwt. 
to 60 cwt. Some of them have strong springs, portable 
covers and seats, self-acting tailboards, &c. 



FARM RAILWAYS. 

But little has at present been done towards the general 
introduction of farm railways ; nevertheless some of the 
leading agriculturists have laid them down, and express 
themselves much pleased with the result. 

Mr. Crosskill, of Beverley, has contrived a system of rail- 
way that is at once extremely cheap, durable, and portable, 
with turntables, points, and curved pieces complete ; at once 
forming a most admirable substitute for the bad roads, 
lumbering waggons, clumsy carts, and teams of heavy horses 
that are always to be met with on English farms, only half 
loaded, yet up to their knees and axles in mud and 
earth, and doing but little work, while consuming much 
valuable time. The railway of Mr. Crosskill is constructed in 
lengths of 15 feet by 2 feet 11 inches wide, and 2 feet 
6 inches in gauge ; the ends fitting into iron sockets. 

The rails are of wood (the best red deal), edged with iron, 
and strongly put together. 

The trucks are made to carry about 10 or 15 cwt. of 
turnips, and are especially adapted for carrying manure, 
marl, lime, &c, and removing every description of root- 
crop. 

It can be removed or laid down with the greatest facility, 
as two active boys will move it one hundred yards further 
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on, and replace it, in less than ten minutes. To reduce the 
cost for delivery, by rail or vessel, the rails are packed up 
for delivery in packages 15 feet long, 12 inches square, and 
weighing 4| cwt. 

Sets of ironwork only are supplied where parties may 
wish to use their own timber. 

Cost of a Portable Farm Railway, to carry 15 cwt. Loads. 



£ 8. d. 

100 yards, or 20 lengths of rail at 2s. 6d. per yard .12 10 0 

Truck with end tipper 5 0 0 

Truck to tip on either side 5 0 0 

1 turntable 500 

27 10 0 



Extras. 

2 sets of points with double rails 15 feet long . .500 
2 sets of doublo rails to join the double lines, each 15 

feet long 300 

2 turning curves to join a double line, each 10 feet long 10 0 
4 turning curves, to branch off the straight line . .200 

38 10 0 



Cost of a Permanent and Portable Farm Railway, to carry 40 cwt. Loads. 

Mr. Cro8skill will engage to lay permanent rails with 
wood sleepers, fitted three feet in gauge, including 



all materials and labour, except carriage and one 

man's travelling expenses, per yard . . . .050 

Portable rails with wood sleepers, in 12 feet lengths, 
fitted 3 feet in gauge, for two men to carry and lay 
down from the permanent rails across any part of the 
field, at per yard 0 4 6 

A double line, with sets of points, curves, and entire 

connecting rails, about 55 yards run, at per yard . 0 10 0 

Seta of ironwork, for one 15 feet length, with dry nails, 

per yard 026 
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£ *. d. 

Sets of wheels and axles, for railway trucks, each set . 3 10 0 
Turntables for gateways of any field, or homestead 

entrances 7 10 0 

Trucks to carry 40 cwt. of earth, manure, &c. . . . 7 10 0 

Trucks with harvest frames, complete . . . 9 10 0 

Cuttings, embankments, or any other earthwork to be done by the 
owners or occupiers of the land. 

Fig. 33. 




baddeley'b fire-engine and liquid manure pump. 

This is an exceedingly efficient machine, answering both 
the purpose of a fire-engine and a pump for spreading or 
forcing liquid manure on the land. It is manufactured by 
Merryweather, of Long Acre, for the inventor. 
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In demy 12mo, with Woodcuts, cloth, price Is. 

RUDIMENTARY. — 34. — STEAM ENGINE, 
T reatise on the, by Dr. LARDNER. 

In demv 12rao, with Woodcuts, cloth, price Is. 

RUDIMENTARY.— 35. — BLASTING ROCKS 
AND QUARRYING, AND ON STONE, by Lieut.-G«n. Sir 
J BURGOYNE. Bart., G C.B., R.E. 

In demy 12mo, with Woodcuts, cloth, price 4s. 

E UDIMENTARY.— 36, 37, 38, 39. — DICTION- 
ARY OF TERMS used by Architects, Builders, Civil and 
Mechanical Engineers, Surveyors, Artists, Ship-builders, &c, 
vols, in 1. 

In demy 12mo, cloth, price Is. 

T> UDIMENTARY.— 40.— GLASS STAINING 

Art of, by Dr. M. A. GESSERT. 
John Weale, 69, High Holborn, London, W.C. 
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R WEALE'S RUDIMENTARY SERIES. 



In demy l*Jmo, cloth, price Is. 

EUDIMENTARY. —41. — PAINTING ON 
GLASS, Essay on, by E. O. FROMBERG. 

In demy 12m<>. with Woodcuts, cloth, price Is. 

D UDIMENTARY. —42.— COTTAGE BUILD - 

A* ING, Treatise on. 

In demy 12nio, with Woodcuts, cloth, price Is. 

"DJJDIMENTARY. — 43. — TUBULAR AND 

J-* GIRDER BRIDGES, and others, Treatise on, more particu- 
larly describing the Britannia and Conway Bridges. 

In demy 12mo. with Woodcuts, cloth, price Is. 

T> UDIMENTARY.— 44.— FOUNDATIONS, &c, 

■*■*> by E. DOBSON, C.E. 

In demy 12mo, with Woodcuts, cloth, price Is. 

EUDIMENTARY. — 45. — LIMES, CEMENTS, 
MORTARS, CONCRETE, MASTICS, &c„ by G. R. BUR- 
NELL, C.E. 

In demy 12mo. with Woodcuts, cloth, price Is. 

RUDIMENTARY. — 46. — CONSTRUCTING 
AND REPAIRING COMMON ROADS, by H. LAW, C.E. 

In demy 12mo, with Woodcuts, cloth, price 3s. 

RUDIMENTARY. — 47, 48, 49. — CONSTRUC- 
TION AND ILLUMINATION OF LIGHTHOUSES, by 
ALAN STEVENSON. C.E.. 3 vols, in 1. 

In demy 12mo, with Woodcuts, cloth, price Is. 

UDIMENTARY.— 50.—L AW OF CON- 
TRACTS FOR WORKS AND SERVICES, by DAVID 
GIBBONS, S.P. 

In demy 12mo, wiih Woodcuts, cloth, price 3s. 

RUDIMENTAR Y. — 51. 52, 53. — NAVAL 
ARCHITECTURE, Principles of the Science, by J. PEAKE, 
N.A., 3 vols. In 1. 



R 



In dnmy 12mo, with Woodcnts, cloth, price Is. 

P UDIMENTARY AND ELEMENTARY.— 53*. 

J-V — PRACTICAL CONSTRUCTION concisely stated of Ships 
for Ocean or River Service, by Captain H. A. SOMMERFELDT, 
N.R.N. 

In royal 4to with Ens?raved Plates, cloth, price 7s. 6d. 

EUDIMENTARY. — 53** — ATLAS of 15 Plates 
to ditto, drawn and engraved to a Scale for Practice.— For the 
convenience of the Operative Ship Builder the Atlas may be had 
in three separate Parts. Part I., 2s 6d. Part II., 2s. 6d. Part 

III., 2s. 6d. 

In demy l2mo, with Woodcnts, cloth, price Is. 6d. 

EUDIMENTARY. — 54. — MASTING, MAST- 
MAKING, AND RIGGING OF SHIPS, by R. KIPPING, 

A. 



In demv 12mo. with Woodcnts, cloth, price 2s. 6d. 

RUDIMENTARY. — 54*. — IRON SHIPBUILD- 
ING, hv JOHN a K ANTFTAM. N.A. and C.E. 

In demy 12-mo. with Woodcuts, cloth, price 2s. 

RUDIMENTARY. — 55, 56.— NAVIGATION ; 
THE SAILOR'S SKA- BOOK. — How to Keep the Log and 
Work it Off- Latitude and Longitude— Great Circle Sailing— Law 
of Storms and variable Winds ; and an Explanation of Terms used, 
with coloured niustrations of Flags, 

John Weale, 69, High Holborn, London, W.C. 
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In demy 12mo, with Woodcnts, cloth, price 2s. 

RUDIMENTARY.— 57, 58. — WARMING AND 
VENTIL ATION, by CHARLES TOML1N 80N, 2 vols, in 1. 

In demy 12mo, with Wooden Is, cloth, price Is. 

X) UDIMENTARY. — 59. — STEAM BOILERS, by 

" R. ARMSTRONG. C.E. 

In demv 12mo, with Woodcuts, cloth, price 2s. 

E UDIMENTARY — 60, 61. — LAND AND 
ENGINEERING SURVEYING, by T. BAKER, C.E., 2 vols. 

-■* ■* 

ra 1. 

In demy 12mo. with Woodcuts, cloth, price Is. 

E UDIMENTARY AND ELEMENTARY. — 62. 
— PRINCIPLES OF RAILWAYS, for the Use of the Be- 
ginner in his Studies; with Sketches for Construction. By Sir R. 
MACDONALD 8TEPHENSON. Vol.1. 

In demy 12mo, with Woodcuts, cloth, price Is. 

RUDIMENTARY. — 62*. — RAILWAY WORK- 
ING IN GREAT BRITAIN, Statistical Details, Table of 
Capital and Dividends, Revenue Accounts, Signals, &c. Vol. II. 

In demy l2mo, with Woodcuts, cloth, price 3s. 

13 UDIMENTARY. — 63, 64, 65. — AGRICULTU- 

RAL BUILDINGS, the Construction of, on Motive Powers, 
and the Machinery of the Steading; and on Agricultural Field 
Engines, Machines, and Implements, by G. II. ANDREWS, 3 
vols in 1. -John Weale, 69. High Holbora, London, W.C 

In demy 12mo, cloth, price Is. 

T) UDIMENTARY. — 66. — CLAY LANDS AND 

LOAMY 8QILS, by Professor JOHN DONALDSON, A.E. 
In d«my 12mo. with Woodcuts, cloth, price 3*. 

"D UDIMENTARY. — 67, 68. — CLOCK AND 

J-* WATCH-MAKING, AND ON CHURCH CLOCKS AND 
BELLS, by E. B. DENISON, M.A., 2 vols, in 1, considerably 
ext ended. Fou rt h Edition . 

Indrmy 12mo, with Woodcuts, cloth, price 2s. 

RUDIMENTARY. —69, 70.— MUSIC, Practical 
Treatise on, by C. C. 8PENCER, Mua. Dr. 2 vols, in 1. 

In demy 12mo, cloth, price Is. 

T) UDIMENTARY. — 71 . — PIANOFORTE, In- 

J-v struction for Playing the, by C. C. SPENCER, Mus. Dr. 

In demy 12mo, with Steel Engravings and Woodcuts, cloth, price 

5s. 6d. 

1) UDIMENTARY.— 72, 73, 74, 75,75*. — RECENT 

J-V FOSSIL SHELLS (A Manual of the Mollusca),by SAMUEL 
P. WOODWARD, of the Brit. Mus. 4 vols, in 1, with Supplement. 

In demy 12mo., with Woodcuts, cloth, price 2s. 

E UDIMENTARY. — 76, 77. — DESCRIPTIVE 
GEOMETRY, by J. F. HEATHER, M.A. 2 vols, in 1. 

In demy 12mo, with Woodcuts, price Is. 

RUDIMENTARY. — 77*. — ECONOMY OF 
FUEL, by T. S. PRIDEAUX. 
. .... 

In demy 12mo, 2 vols, in 1, with Woodcuts, cloth, price 2s. 

~L) UDIMENTARY. — 78, 79. — STEAM AS AP- 

A * PLIED TO GENERAL PURPOSES. 

John Weale, 59, High Holborn, London, W.C. 
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In demy 12mo, with Woodcuts, cloth, price Is. 6d. 

1) UDIMENTARY. — 78*. — LOCOMOTIVE EN- 

GIN E, by G. D._DEMP8E Y, OE. 

In royal 4to, cloth, price 4*. 6d. 

RUDIMENTARY. — 79*. — ATLAS OF EN- 
GRAVED PLATES to DEMPSEY'S LOCOMOTIVE 
ENGINES. 



In demy 12mo, with Woodcuts, cloth, price Is. 

T) UDIMENTARY. — 70**. — ON PHOTOGRA- 
'W' PHY, the Composition and Properties of the Chemical Sub- 
stances used, by Dr. H. II ALLEUlt. 

In demr 12mo., with Woodcuts, cloth, price 2s. 6d. 

RUDIMENTARY. — 80, 81. — MARINE EN- 
GINES AND ON THE SCREW, &c, by R. MURRAY, C.E. 
2 vols, in t. 



In demy l2rao, cloth, price 2n. 

RUDIMENTARY.— 80*, 81*.— EMBANKING 

J-V LANDS FROM THE SEA, by JOHN WIGGINS, F.G.S. 
2 vols, in 1. 

In demy 12mo, with Woodcuts, cloth, price 2s. 

RUDIMENTARY. — 82, 82*. — POWER OF 
WATER, AS APPLIED TO DRIVE FLOUR MILLS, 
by JOSEPH GLYNN, F.R.3., C.E. 

In demy 12rao, cloth, price Is. 

KUDIMENTARY.-83.— BOOK-KEEPING, by 
JAMES HADDON, M.A. 

In demy 12mo, with Woodcuts, price 3s. 

RUDIMENTARY. — 82**, 83*, 83 (bis) COAL 
GAS, on the Manufacture and Distribution of, by .SAMUEL 
H UGHES , C.E. 

In df my 12mo, with Woodcuts, doth, price 3s. 

T) UDIMENTARY. — 82***. — WATER WORKS 

-Ct FOR THE SUPPLY OF CITIES AND TOWNS; Works 
which have been executed for procuring Supplies by means of 
Drainage Areas and by Pumping from Wells, by SAMUEL 
HUGHES, C.E. 

In demy 12mo, with Woodcuts, cloth, price Is. fid. 

■RUDIMENTARY. — 83**.— CONSTRUCTION 

J-v OF DOOR LOCKS. 

In demy 12mo, with Woodcuts, cloth, price Is. 

RUDIMENTARY. — 83 (bis) — FORMS OF 
SHIPS AND HOATS, by W. BLAND, of Hartlip. 

In dfmy 12mo, cloth, price ls.6d. 

—84.— ARITHMETIC, with 

Prof. J. R. YOUNG. 



■D UDIMENTARY. —84. 

numerous Examples, by 



In demy 12mo, cloth, price Ik. 6d. 

RUDIMENTARY. — 84*.— KEY to the above, 
by Prof. J. R. YOUNG. 

In demy 12mo, cloth, price Is. 

RUDIMENTARY. — 85. — EQUATIONAL 
ARITHMETIC, Questions of Interest, Annuities, &c, by 
W.HIPSLEY. 

John Weale, 59, High Holborn, London, 'W.C. 
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In demy 12uio, cloth, price la. 

RUDIMENTARY.— 85*. — SUPPLEMENTARY 
VOLUME TO HIPSLEY'S EQUATIONAL ARITHME- 
TIC, Table* for the Calculation of Simple Interest, with Logarithms 
for Compound Interest and Annuities, Ac , &c, by W. HIPSLEY. 

In demy 12mo, cloth, price 2s. 

X) UDIMENTARY. — 86, 87. — ALGEBRA, by 

JAMES HADDON, M.A. 2vols.ini. 
In demy 12mo, in cloth, price Is. 6d. 

E UDIMENTARY.— 80*, 87 *. — ELEMENTS OF 
ALGEBRA, Key to the, by Prof. YOUNG. 

In demy 12mo, with Woodcuts, price 2a. 

RUDIMENTARY.— 88, 89.— ELEMENTS OF 
GEOMETRY, by 1IENRY LAW, C.E. 2vols.ini. 

In demy 12mo. with Woodcut*, cloth, price In. 

"D UDIMENTARY. — 90. — GEOMETRY, ANA- 

XV LYTIC AL, by Prof. JAMES HANN. 

In demy 12mo, with Woodcuts, cloth, price 2s. 

T> UDIMENTARY. —91, 92. — PLANE AND 

XV SPHERICAL TRIGONOMETRY, by the same. 2vola.ini. 
In demy 12mo, with Woodcuts, cloth, price Is. 

E UDIMENTARY.— 93.— MENSURATION, by 
T.BAKER, C.E. 

In demy 12mo, cloth, price 2s. 6d. 

T> UDIMENTARY. — 94, 95. — LOGARITHMS, 

XV Tables for facilitating Astronomical, Nautical, Trigonometri- 
cal, and Logarithmic Calculations, by H. LAW, C.E. New Edition, 
with Tables of Natural Sines and Tangents, and Natural Cosines. 
2 vols, in 1. 

In demy 12mo, with Woodcuts, cloth, price Is. 

T) UDIMENTARY. — 96. — POPULAR ASTRO- 

XV NOMY. By the Rer. ROBERT MAIN, M.R.A.8. 



In demy 12mo, with Woodcuts, cloth, price Is. 

T ARY.— 97. — STATICS 

NAMICS, by T. BAKER, C.E. 



RUDIMENTARY.— 97.— STATICS AND DY- 



In demv 12mo, with 220 Woodcuts, cloth, price 2a. 6d. 

RUDIMENTARY. — 98, 98*. — MECHANISM 
AND PRACTICAL CONSTRUCTION OF MACHINES, 
by T. BAKER, C.E., and ON TOOL8 AND MACHINES, by 
JAMES NASMYTH, C.E. 



In demy 12rao, with Woodcuts, cloth, price 2s. 

RUDIMENTARY.— 99, 100.— NAUTICAL AS- 
TRONOMY AND NAVIGATION, by Prof. YOUNG. 2 
1 • 



In demv 12 mo, cloth, price Is. 6d. 

T> UDIMENTARY. — 100*. — NAVIGATION 

TABLES, compiled for practical use with the above. 
In demy 12mo, cloth, price Is. 

RUDIMENTARY. — 101. — DIFFERENTIAL 

At CALCULUS, by Mr. WOOLHOUSE, P.R.A.S. 

John Weale, 69, High Holborn, London, W.C. 
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In demy 12mo, cloth, price Is. 6d. 

RUDIMENTARY. — 101*. — WEIGHTS AND 
MEASURES OF ALL NATIONS: Weights, Coins, and the 
various Divisions of Time, with the principles which determine 

r. WOOLIIOUSE. F.R.A.S. 



of Exchange, by Mr. 



In demv 12mo, in cloth, price Is. 

RUDIMENTARY. — 102. — INTEGRAL CAL- 
CULUS.hv H.COX, M.A. 

In demy 12mo, in cloth, price Is. 

p UDIMENTARY. — 103.— INTEGRAL CAL- 

CULUS. Examples of, by Prof. JAMES HANS. 

In demy 12mo, cloth, price Is. 

T) UDIMENTARY. — 104. — DIFFERENTIAL 

£i CALCULUS, Examples of, by J. H ADDON, M.A. 
In demy 12mo, with Woodcuts, cloth, price ls.6d. 

RUDIMENTARY. — 105. — ALGEBRA, GEO- 
METRY, AND TRIGONOMETRY, Mnemonical Lessons, 
by theR-v. T. PENYNGTON KIKKMAN, M.A. 

In demy 12mo, with Woodcuts, cloth, price ls.6d. 

RUDIMENTARY. — 106.— SHIPS' ANCHORS 
FOR ALL SERVICES, by Mr. GEORGE COTSELL, N.A. 

In demy 12rao, with Woodcuts, price 2s. 6d. 

RUDIMENTARY. — 107. — METROPOLITAN 
BUILDINGS ACT in present operation, with Notes, and the 
Act dated AugUbt 28th, 1860, for better supplying of Gas to the 

Metropolis. 

In demy 12mo, cloth, price Is. 6d. 

1POLITAN 

the Acts. 
In demy 12mo, cloth, price ls.6d. 

RUDIMENTARY, — 109. — LIMITED LIA- 
BILITY AND PARTNERSHIP ACTS. 

In demy 12m o, cloth, price Is. 

E UDIMENTARY.— 110.— SIX RECENT Le- 
gislative ENACTMENTS, for Contractors, Merchants, 
and Tradesmen. 

In demy 12mo, cloth, price Is. 

UDIMENTARY. — 111. — NUISANCES RE- 
MOVAL AND DISEASE PREVENTION ACT. 



in utjmy izmo, cioin, price ih. on. 

T> UDIMENTARY. — 108. — METRO! 

At LOCAL MANAGEMENT ACTS. All th< 



In demy 12mo, cloth, price Is. 6d. 

T) UDIMENTARY. — 112. — DOMESTIC MEDI- 

£*j CINE, PRESERVING HEALTH, by M. RA3PAIL. 
In demy 12mo, cloth, price Is. 6d. 

RUDIMENTARY. — 113. — USE OF FIELD 
ARTILLERY ON SERVICE, by Lieut.-Col. HAMILTON 
MAXWELL. D.A. 

In demy 12mo, with Woodcuts, cbtb. price In 6d. 

T) UDIMENTARY. — 114. — ON MACHINERY: 

Rudimentary and Elementary Principles of the Construction 
and on the Working of Machinery, by C. D. ABEL, C.E. 

In royal 4to, cloth, price 7s. 6d. 

RUDIMENTARY. — 115. — ATLAS OF PLATES 
OF SEVERAL KINDS OF MACHINE8, 17 very valuable 
Illustrative plates. 

John Weale, 59, High Holborn, London, W.C. 
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In demy 12mo, with Woodcuts, cloth, price Is. 6d. 

T) UDIMENTARY. — 116. — TREATISE ON 

ACOUSTICS: The Distribution of Sound, by T. ROGER 
SMITH, Architect. 

In demv 12mo, whh Woodcuts, cloth, price 2s. 6d. 

RUDIMENTARY.— 1 1 7.— S U BTERR ANEOUS 
SURVEYING. RANGING THE LINE WITHOUT THE 
MAGNET. By THOMAS FENWICK, Coal Viewer. With Im- 
provements and Modern Additions by T. BAKER, C.E. 

In demy 12mo, with Plates and Woodcut*, cloth, price 8s. 

RUDIMENTARY. — 1 1 8, 119.— ON THE CIVIL 
ENGINEERING OF NORTH AMERICA, by D. STEVEN- 
SON, C.E. 2 vols, in 1. 

In dfmv 12mo, with Woodcuts, cloth, price 3s. 

"D UDIMENTARY. — 120. — ON HYDRAULIC 

ENGINEERING, by G. R. BURNELL, C.E. 2vols.ini. 
In demv 12mo. with 2 Engraved Plates, cloth, price Is. 6d. 

E UDIMENTARY. — 121. — TREATISE ON 
RIVERS AND TORRENTS, from the Italian of PAUL 
FRTSI. 

In demy 12mo, hv PAUL FRISI, in cloth, price Is. 

RUDIMENTARY. — 1 22.— ON RIVERS THAT 
CARRY SAND AND MUD, and an ESSAY ON NAVI- 
GABLE CANALS. 121 and 122 bound together, 2s. 6d. 

In demv 12mo, with Woodcuts, cloth, price Is. 6d. 

"RUDIMENTARY.— 123. — ON CARPENTRY 

J-V AND JOINERY, founded on Dr. Robi son's Work. 

In demv 4to, cloth, price 4s. 6d. 

X) UDIMENTARY. — 123*. — ATLAS of PLATES 

in detail to the CARPENTRY AND JOINERY. 123 and 
1>8* bound together in cloth in 1 vol. 

In demv 12mo, with Woodcuts, clo'h, price Is. 6d. 

"D UDIMENTARY. — 124. — ON ROOFS FOR 

J* PUBLIC AND PRIVATE BUILDINGS, founded on Dr. 
Robison's Work. 

In roy*l 4to, cloth, price 4s. 61. 

E UDIMENTARY. — 124*. — RECENTLY Con- 
structed IRON ROOFS, Atlas of plates. 

In demv 12mo, with Woodcuts, cloth, price 3s. 

RUDIMENTARY. — 125. — ON THE COMBUS- 
TION OF COAL AND THE PREVENTION OF SMOKE, 
Chemically and Practically Considered, by CHARLES WYE 
WILLIAMS. 

In dfiny 12mo. el>fh. 125 and 126 together, price 3s. 

RUDIMENTARY. — 126. — ILLUSTRATIONS 
to WILLIAMS'S COMBUSTION OF COAL. 125 and 126, 
2 vols, bound in 1. 



In demv 12mo, with Woodcuts, cloth, price Is. 6d. 

P UDIMENTARY. — 127. — PRACTICAL IN- 

J-li STRUCTIONS IN THE ART OF ARCHITECTURAL 
MODELLING. 

John Weale, 59, High Holborn, London, W.C. 
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In demy 12mo, with Engravings and Woodcuts. 

EUDIMENTARY. — 128. — THE TEN BOOKS 
OF M. VITRUVIUS ON CIVIL, MILITARY. AND 
NAVAL ARCHITECTURE, translated by JOSEPH GWILT, 
Arch. 2 vols, iii 1. . 

In demy 12mo, 128 and 129 together, cloth, price 5s. 

RUDIMENTARY. — 129. — ILLUSTRATIVE 
PLATES TO VITRUVIUS'S TEN BOOKS, by the Author 
and JOSEPH GANDY, R.A. 

In demy 12mo. cloth, price Is. 

"RUDIMENTARY. — 130. — INQUIRY INTO 

THE PRINCIPLES OF BEAUTY IN GRECIAN ARCHI- 
TECTURE, by the Right Hon. the Earl of ABERDEEN, &c. Ac. 

In demy 12mo, cloth, price Is. 

EUDIMENTARY. — 131. — THE MILLER'S, 
MERCHANT'S, AND FARMER'S READY RECKONER, 
for ascertaining at Sight the Value of any quantity of Corn ; toge- 
ther with the approximate value of Millstones and Millwork. 

In demy 12mo, with Woodcuts, cloth, price 2s. 6d. 

p UDIMENTARY. — 132. — TREATISE ON THE 

J-V ERECTION OF DWELLING HOUSES, WITH SPECI- 
FICATIONS, QUANTITIES OF THE VARIOUS MATERIALS, 
Ac, by S. H. BROOKS , Architect. 27 Plates. 

EUDIMENTARY SERIES. — ON MINES, 
SMELTING WORKS, AND THE MANUFACTURE OF 
METALS, as follows. 

In demy 12mo, with Woodcuts, cloth, price 2s. 

RUDIMENTARY — Vol. 1. — TREATISE ON 
THE METALLURGY OF COPPER, by R. H. LAMBORN. 

In demy 12mo, to have Woodcuts, cloth. 

EUDIMENTARY. — Vol. 2. — TREATISE ON 
THE METALLURGY OF SILVER AND LEAD. 

— — — — — — — _ — ^_ _ _ _ ^ 

In demy 12mo, to have Woodcuts, cloth. 

EUDIMENTARY AND ELEMENTARY. — 
Vol.3.— TREATISE ON IRON METALLURGY up to the 
Manufacture of the latest processes. 

In demy 12mo, to have Woodcuts, cloth. 

P UDIMENTARY AND ELEMENTARY. — 

-tV Vol. 4.— TREATISE ON GOLD MINING AND ASSAY- 
ING PLATINUM, IRIDIUM, Ac. 

In d«my 12mo, to have Woodcuts, cloth. 

RUDIMENTARY AND ELEMENTARY. — 
Vol. 5— TREATISE ON THE MINING OF ZINC, TIN, 
NICKEL, COBALT, Ac . 

In demy 12mo, to have Woodcuts, cloth. 

RUDIMENTARY AND ELEMENTARY. — 
Vol. 6.— TREATISE ON COAL MINING (Geology and 
of Discovering, <fec.) 



In demv 12mo, with Woodcuts, cloth, price Is. 6d. 

P UDIMENTARY. — Vol. 7. — ELECTRO-ME- 

TALLURGY.- Practically treated by ALEXANDER 
WATT, F.R.S.A. 

John Weale, 59, High Holborn, London, W.C. 
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SERIES OF EDUCATIONAL WORKS. 



In demy 12mo, with Woodcuts, cloth, price 4s. 

ONSTLTUTIONAL HISTORY OF ENG- 
LAND.— 1, 2, 3, 4.- By W. D. HAMILTON, of the State P. O. 

-^^^mm ■■ ^1 - ■ ■ ■■ — - — — i — - ■ - — — - — - ■ — ■ ■ ■ ■ — ' - ' ■ ■■ 

In demy 12mo, with Woodcuts, cloth, price 2s. 6d. 

OUTLINES OF THE HISTORY OF GREECE. 
—5, 6.-By W. D. HAMILTON, 2 vols. 

In demy 12mo, with Map of Italy and Woodcuts, cloth, price 2s. 6d 

OUTLINE OF THE HISTORY OF ROME.— 

7, 8.— By W. D. HAMILTON, 2 vols. 
In demy 12mo, cloth, price 2s. 6d. 

pHRONOLOGY OF CIVIL AND ECCLESI- 

A8TICAL HISTORY, LITERATURE, ART, AND CIVI- 
LIBATION, from the earliest period to the present. — 9, 10. — 2 vols. 



In demy 12rao, cloth, price Is. 

(I RAMMAR OF THE ENGLISH LANGUAGE. 

VJ — 11. — By HYDE CLARKE, D.CX. 



In demy 12mo, cloth, price is. 

HANDBOOK OF COMPARATIVE PHILO- 
LOGY. — 11*.— By HYDE CLARKE, D.C.L. 

In demy stout 12mo, cloth, price 3s. 6d. 

DICTIONARY OF THE ENGLISH LAN- 
GUAGE.— 12, 13- A New Dictionary of the English Tongue 
as spoken and written, above 100,000 words, or 60,000 more than in 
any existing work, by HYDE CLARKE, D.C.L., 3 vols, in 1. 

In demy t2me, cloth, price Is. 

(I RAMMAR' OF THE GREKK LANGUAGE. 

VJ —14— By H.C. HAMILTON. 

In demy 12mo, cloth, price 2s. 

DICTIONARY OF THE GREEK AND ENG- 
LISH LANGUAGES. — 15, 16.-By H. R. HAMILTON, 2 
vols, in 1. 

In demy 12mo, cloth, price 2s. 

DICTIONARY OF THE ENGLISH AND 
GREEK LANGUAGES.— 17, 18.— By H. R. HAMILTON, 2 
vols, in 1. 



In demy 12mo, cloth, price Is. 

; OF THE LATIN I 

—19.— By the Rev. T. GOODWIN, A.B. 



QRAMMAR OF THE LATIN LANGUAGE. 



In demy 12mo, cloth, price 2s. 

DICTIONARY OF THE LATIN AND ENG- 
LISH LANGUAGES.— 20, 2l.-By the Rev. T. GOODWIN, 
B.A. Vol.1. 

In demy 12mo t cloth, price Is. Sd. 

DICTIONARY OF THE ENGLISH AND 
LATIN LANGUAGES. — 22, 28.— By the Rev. T. GOOD- 
WIN, A.B. Vol. II. 

In demy 12mo, cloth, price Is. 

QRAMMAR OF THE FRENCH LANGUAGE. 

John Weale, 69, High Holborn, London, W.C. 
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R. WE ALE'S EDUCATIONAL SERIES- 



In demy 12mo, cloth, price Is. 

RY OF THE FRE 

ENGLISH LANGUAGES.— 26. — By A. ELWES. Vol. I. 



jyji II 0 X AMY O F Tl 1 K F R K.W 1 1 .A N D 



In demy 12mo, cloth, price Is. 6d. 

DICTIONARY OF THE ENGLISH AND 
FRENCH LANGUAGES. — 26. — By A. ELWES. Vol. II. 



In demy 12mo, cloth, price Is. 

>F THE ITALIA] 

— 27.-By A. ELWES. 



QRAMMAR OF THE ITALIAN LANGUAGE 



In demy 12mo t cloth, price 2s. 

DICTIONARY OF THE ITALIAN, ENG- 
LISH, AND FRENCH LANGUAGES. — 28, 29.— By A. 
ELWES. Vol. I. 

In demy 12mo, cloth, price 2s. 

DICTIONARY OF THE ENGLISH, ITALIAN, 
AND FRENCH LANGUAGES. — 90, Sl.-By A. ELWES. 
Vol. II. 

In demy 12mo, cloth, price 2s. 

DICTIONARY OF THE FRENCH, ITALIAN, 
AND ENGLISH LANGUAGES.— 32, 38.— By A. ELWES. 
Vol. III. 

In demy 12mo, cloth, price Is. 

rjRAMMAR OF THE SPANISH LANGUAGE. 

-84.- By A. ELWES. 

In demy 12mo, cloth, price 4s. 

DICTIONARY OF THE SPANISH AND 
ENGLISH LANGUAGES.-35,8«,37,38.-By A. ELWE8. 
4 vols, in 1. 

In demy 12mo, cloth, price Is. 

GRAMMAR OF THE GERMAN LANGUAGE. 
—39 . 

In demy 12mo* cloth, price Is. 

CLASSICAL GERMAN READER, — 40. — From 
the best Authors. 

In demy 12mo, cloth, price 8s. 

"HICTIONARIES OF THE ENGLISH, GER- 

-L/ MAN, AND FRENCH LANGUAGES. — 41, 42, 43.- By N. 
E. H AMILTON, 3 vols., separately, Is. each. 

In demy 12mo, cloth, price 7s. 

DICTIONARY OF THE HEBREW AND 
ENGLISH LANGUAGES. — 44, 45. — Containing the Biblical 
and Rabbinical words, 2 vols, (together with the Grammar, which 
may be had separately for Is.), by Dr. BRESSLAU, Hebrew Pro- 
fessor^^ 

In demy 12mo, cloth, price 3s. 

DICTIONARY OF THE ENGLISH AND 
HEBREW LANGUAGES.— 46 .— -Vol. Ill, to complete. 

In demy 12mo, cloth, price Is. 

JpRENCH AND ENGLISH PHRASE BOOK. 

J ohn We&le, 59, High Holborn, London, W.C. 
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R WEALE'S CLASSICAL SERIES. 



Now in course of Publication, in demy 12mo, price Is. per Volume 
(except in some instances, and those are Is. 6d. or 2s. each), very 
neatly printed on good paper. Those priced are published. 

GREEK AND LATIN CLASSICS. — A Series of 
Volumes containing the principal Greek and Latin Authors, 
accompanied by Explanatory Notes in English, principally selected 
from the best and most recent German Commentators, and com- 
prising all those Works that are essential for the Scholar and the 
Pupil, and applicable for the Universities of Oxford, Cambridge, 
Edinburgh, Glasgow, Aberdeen, and Dublin — the Colleges at Belfast, 
Cork, Galway, Winchester, aud Eton, and the great Schools at 
Harrow, Rugby, &c— also for Private Tuition and Instruction, and 
for the Library, as follows : 



A 



LATIN SERIES. 
In demy 12mo, boards, price Is. 

NEW LATIN DELECTUS. — 1. — Extracts 

from Classical Authors, with Vocabularies and Explanatory 

Notes. 

In demy 12mo, boards, price 2s. 

CAESAR'S COMMENTARIES ON THE GAL- 
LIC WAR. — 2. — With Grammatical and Explanatory Notes 
in English, and a Geographical Index. 

In demy 12mo, boards, price Is. 

QORNEL1US NEPOS.— 3.— With English Notes, 

In demy 12mo, boards, price is. 

VIRGIL. — 4.— The Georgics, Bucolics, with English 
Notes. 

In demy 12mo, boards, price 2s. 

VIRGIL'S ^ENEID.— 5.— (On the same plan as 
the preceding). 

In demy 12mo, boards, price Is. 

HORACE.— 6.— Odes and Epodes ; with English 
Note*, and Analysis and Explanation of the Metres. 

In demy 12mo, boards, price Is. 6<i. 

TJORACE.— 7.— Satires and Epistles, with English 

Notes, <fcc. 
In demy 12uio, boards, price Is. 6d. 

O ALLTJST. — 8. — Conspiracy of Catiline, Jugur- 

^ thine War, with English Notes. 

In demy 12mo, boards, price Is. 6d. 

TERENCE. — 9.— Andrea and Heautontimorume- 
nos, with English Notes. 

In demy 12mo, boards, price 2s. 

TERENCE.— 10.— Phorniio, Adelphi, and Hecyra, 
with English Notes. 

In demy 12mo. 

pICERO. — 11.— Orations against Catiline, for 

2^ Sulla, for Arch ias, and for the Manilian Law. 

In demy 12mo. 

pICERO.— 12.— First and Second Philippics ; Ora- 

^ tions for Milo, for Marcellus, &c. 

John We»le,59, High Ilolborn London, W.C. 
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In demy 12mo. 

QICERO.— 13.— De Officiis. 



In demy 12mo, boards price 2s. 

piCERO.— 14.— De Aniicitia, de Senectute, aud 

^ BrutuB, with English Notes. 

In demy 12mo. 

JUVENAL AND PERSIUS. — 15. — (The indeli- 

cata parts expunged.) 



In demy 12mo, boards, price 3s. 

LIVY. — 16. — Books i. to v. in two vols., with 
English Notes. 

In derav 12mo, boards, price Is. 

T IVY.— 17.— Books xxi. and xxii., with English 

£^ Notes. __ 

In demy 12mo. 

TACITUS.— 18.— Agricola; Germania; and An- 
nals, Book i. 

In demy 12mo, boards, price 2s. 

SELECTIONS FROM TIBULLUS, OVID, an I 
PROPERTIUS.-19.-With English N otes, ^ 

In demy 12mo. 

CELECTIONS FROM SUETONIUS and the 

^ later Latiu Writers.- 20. 

GREEK SERIES, ON A SIMILAR PLAN TO THE LATIN 

SERIES. 
Those not priced are In the Press. 

In demy 12mo, boards, price 18. 

INTRODUCTORY GREEK READER. — 1. — 

J- On the same plan as the Latin Reader. 

In demy 12mo, boards, price Is. 

VENOPHON. — % — Anabasis, i. ii. iii., with 

English Notes. 
In demy I2mo, boards, price Is. 

XENOPHON. — 3. — Anabasis, iv. v. vi. vii., with 
English Notes. 

In demy 12mo, boards, price Is. 

T UCIAN. — 4. — Select Dialogues, with English 

JU Notes. 

In demy 12mo, boards, price Is. 6d. 

JJOMER— 5.— Iliad, i. to vi., with English Notes. 

In demy 12rao, boards, price Is. 6d. 

JJOMER. — 6. — Iliad, vii. to xii., with English Notes. 

In demy 12mo. boards, price Is. 6d. 

HOMER. — 7.— Iliad, xiil to xviii. with English 
Notes. 

In demy 12rao. boards, price Is. 6d. 

TJOMER. — 8. — Iliad, xix. to xxiv., with English 

J-X Notes. 

John Weale, 59, High Holborn, London, W.C. 
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In demy 12mo, boards, price Is. 6»i. 

OMEK. — 9.— Odyssey, i. tovi., with English Notes. 

In demy 12mo, boards, price Is. 6d. 

TJ OMEK. — 10. — Odyssey, vii. to xii., with English 

Notea._ 

In demy 12mo, boards, price Is. 6d. 

HOMER.— 11.— Odyssey, xiii. to xviii.with English 
N -res. 

In demy 12 mo, boards, price Is. 6d. 

HOMER. — 12. — Odyssey, xix. to xxiv. ; and 
Hymns, witb English Notes. 

In demy 12mo, boards, price 2s. 

DLATO. — 13. — Apology, Crito, and Phaedo, with 

£_ English Notes. 

In demy 12mo, boards, price Is. 6d. 

HERODOTUS.— 14.— i. ii., with English Notes.— 
Dedicated to His Grace the Duke of Devonshire. 

In demy 12m <>, boards, price Is. 6d. 

HERODOTUS.— 15.— iii. iv., with English Notes. 
Dedicated to His Grace the Duke of Devonshire. 



In demy 12mo. 

i. an 

Duke of Devonshire. 



aii ueuiy lis 

TJ ERODOTUS.— 16.— v. vi. and part of vii. 

J-^ Dedicated to His Grace the I 



In demy 12mo. 

HERODOTUS.— 17.— Remainder of vii., viii., and 
ix. Dedicated to His Grace the Duke of Devonshire. 

In demy 12mo, boards, price Is. 

gOPHOCLES. — 18.— (Edipus Rex, with EngUsh 

In demy 12rao. 

gOPHOCLES.— 19.— (Edipus Colonceus. 

In demy 12mo. 

gOPHOCLES.— 20.— Antigone. 

In demy 12mo. 

gOPHOCLES.— 21.— Ajax. 



In demy 12mo. 

gOPHOCLES. — 22. — Philoctetes. 



In demy 12mo, boards, price Is. 6d. 

£URIPIDES.— 23.— Hecuba, with English Notes. 

In demy 12mo. 

J£ URIPIDES.— 24.— Medea. 

In demy 12mo. 

gURIPIDES.— 25.— Hippolytus. 

John Weale, 59, High Holborn, London, W.C. 
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In demy 12nio, boards, price Is. 

J^URIPIDES.— 26.— Alcestis, with English Notes. 

In demy 12rao. 

gURIPIDES.— 27.— Orestes. 

In demy 12mo. 

EURIPIDES.— 28.— Extracts from the remaining 
Plays. 

In d* my 12mo. 

SOPHOCLES.— 20.— Extracts from the remaining 
Plays. 

In demy 12mo. 

AESCHYLUS.— 30.— Prometheus Vinctus. 

In demv 12mo. 

SCH YLUS.— 3 1 .— Perste. 

In demy 12mo. 

^SCHYLUS.— 32.— Septem contra Thebas. 

In demy 12mo. 

3FSCHYLUS. — 33— Choephorse. 

. . . . , 

In demy 12mo. 

^ SCH YLUS.— 34.— Eumenides. 

• . In demy 12mo. 

ffi SCHYLUS. — 35. — Agamemnon. 

in demy l2mo. 

^gSCHYLUS.— 36.— Snpplices. 

• In demy 12mo. 

PLUTARCH.— 37.— Select Lives. 

In demy 12mo, 

^RISTOPHANES.— 38.— Clouds. 

In demy 12mo. 

^RISTOPHANES.-39.— Frogs. 

In demy 12mo. 

ARISTOPHANES.— 40. — Selections from the 

ivmninintf f'omedins. 
In d«'mv-12rao, boards, price Is. 

HPHUCYDIDES. — 41. — I., with English Notes. 

In demv 12mo. 

JHUCYJ>IDES.— 42.— II. 

John "Weale, 59, Iligli Ilolborn, London, W.C. 
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In demy 12mo. 

r pHEOCRITUS.— 43.— Select Idyls. 

In demy 12mo. 

piNDAR— 44. 



In demy 12mo. 

gOCRATES.— 45. 



Iu demy 12mo. 

TTESIOD. — 46. 



]U R. WE ALE'S PUBLICATIONS OF WORKS 

M± ON ARCHITECTURE, ENGINEERING, AND THE 
FINE ARTS. 



In 1 large Atlas, folio Volume, with fine Plates, price £4 4s. 

< < ftRITISH GOVERNMENT WORK." —THE 

L> ARCHITECTURAL ANTIQUITIES AND RESTO- 
RATION OF ST. STEPHEN'S CHAPEL, WESTMINSTER 
(late the House of Commons). 



Fine Plates and Vignettes, Atla9 folio, price £3 10s. 

< < XI ORWEGIAN GOVERNMENT WORK." 

±* —THE CATHEDRAL OF THRONDHEIM, IN 
NORWAY. Text by Professor MUNCH; drawings by H. E. 
SCHIRMER, Architect. 

Large Atlas folio, 4 llvraisons, published in Madrid, at 100 reals 
each, or £1 in England. Illustrated by beautifully 1 executed 
Engravings, some of which are coloured. 

C C Q PANISH GOVERNMENT WORK."— 

^ MONUMENT3 ARCHITECTONIQUES DE L'ES- 
PAGNE, PUBLIES AUX FRAIS DE LA NATION.— Pabt I 
Provincia de Toledo, Granada, AlcaU de Henares.— Part 2. Cate- 
dral Toledo, Detailles.— Part 3. Granada, Segovia, Toledo, Sala- 
manca. — Part 4. Santa Maria de Alcala de Henares, Casa Lonia de 
Valencia, Toledo, Segovia, &c— This work surpasses in beauty all 
other works. 



Columbler folio plates, with text also uniform, with gold borders, 
and sumptuously bound in red morocco, gilt; gilt leaves, £12 12s., 
Columbier folio plates, with text also uniform, with gold borders, 
and elegantly half-bound in morocco, gilt, £10 10s.; Plates in 
Columbier folio, and text in imperial 4to, half-bouud in morocco, 
gilt, £7 7s. ; Plates in Columbier folio, and text in imperial 4to, 
in cloth extra, boards and lettered, £4 14s. 6d. 

r THE VICTORIA BRIDGE, AT MONTREAL, 

J- IN CANADA. — Elaborately illustrated by views, plans, 
elevations, and details of the Bridge ; together with the illustrations 
of the Machinery and Contrivances used in the construction of this 
stupendously important and valuable engineering work. The whole 
produced in the finest style of art, pictorially and geometrically 
drawn, and the views highly coloured, and a descriptive text. 
Dedicated to His Royal Highness the Prince of Wales. By JAMES 
HODGES, Engineer to the Contractors. Engineers: ROBERT 
STEPHENSON and ALEX. M. ROSS. Contractors: Sir S. 
MORTON PETO, Bart., M.P., THOMAS BRASSEY, and ED- 
WARD LADD BETTS, Eaqrs. 

John Weale, 69, High Holborn, London, W.C. 
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R. WEALE'S WOBKS ON ARCHITEC- 
TURE, ENGINEERING, FINE ARTS, &c. 



In one iniperiiil folio volume, with exquisite illustrative Plates from 
costly Drawings made by the most eminent artists, half-bound 
very neat, price £5 5s. Only 150 copies printed for sale. 

PROFESSOR, COCKERELL'S WORK. — 
THE TEMPLES OF JUPITER PANHELLEN1US AT 
jEGINA, AND OF APOLLO EPICUR1US AT BASS^E, NEAR 
PHIGALEIA, IN ARCADIA. 

It is propo ed to publish the Life and Works of the late 

TSAMBARD KINGDON BRUNEL, F.R.S., 

J- Civil Engineer. — The genius talent, aud great enterprise 
of the late Mr. Bumel has a world-wide fame, his whole life was 
devot d alone to the science of his profession, not iu imitation or 
copying others, but in invention. In finding out new roads to the 
onward advancement of his Art, the lifting up from the slow and 
beating path ol Engineering Art, new ideas and realities, and which 
has or have given to England a name for reference and of renowned 
intelligence in this Art. 

Just published, in 4to, with 100 Engravings, price, bound, 21s. 

THE PRACTICAL HOUSE CARPENTER.— 

J- More particularly for country practice, with specifications, 
quantities, and contracts : also containing— 1. Designs for the Cen- 
tering of Groins, Niches, &c. ; 2. Designs for Roofs and Staircases. 
8. The Five Orders laid down to a scale; 4. Modern Method of 
Trussing Girders, Joints of Carpenters' work ; 5. Designs for Modern 
Shop Fronts with their details; 6. Designs for Modern Doors with 
their details; 7. Designs for Modern Windows, with their details, 
and for Villa Architecture. The whole amply described, for the 
use of the Operative Carpenter and Builder. Firstly written and 
published by WILLIAM PAIN. Secondly, with Modern Designs, 
and Improvements, by S. II. BROOKS, Architect. 

In 1661 will be published a volume in 12mo, entitled 

A DIGEST OF PRICES of Works in Civil Engi- 
neering and Railway Engineering, Mechanical Engineering, 
Tools, Wrought and Cast Iron Works, Stone, Timber aud Wire 
Works, and every kind of information that can be obtained and 
made useful in Estimating, S pecifying, and Reporting. 

1% 4to, 2s. 6d. 

AIRY, ASTRONOMER ROYAL, F.R.S., &c— 

Results of Experiments on the Disturbance of the Compass 
in Iron-built Ships. 

In a sheet. 3s.. in case, 3s. 6d. 

ANCIENT DOORWAYS AND WINDOWS 

A* (Examples of). Arranged to illustrate the different styles of 
Gothic Architecture, from the Conquest to the Reformation. 

In 1 vol. imperial 4to, with 20 fine Plates, neatly half-bound in 

cloth, £1 5s. 

ANCIENT DOMESTIC ARCHITECTURE. — 

Principally selected from original drawings in the collection 
of the late Sir William Burrell, Bart., with observations on the 
application of ancient architecture to the pictorial composition of 
modern edifices. 

The stained glass facsimile. 4s. 6d., in an extra case, or in a 

sheet, 3s. 6d. 

ANGLICAN CHURCH ORNAMENT.— 
Wherein are figured the Saints of the English calendar, with 
their appropriate emblems; the different styles of stained glass; 
and various sacred symbols and ornaments used in churches. 
John Weale, 59, High Holborn, London, W.C. 
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R. WEALE'S WORKS ON ARCHITEC- 
TURE, ENGINEERING, FINE ARTS, &c. 



Id 4to, Is. 6d. 

ARAGO, Mons. — Report on the Atmospheric 

^ System, and on the proposed Atmospheric Railway at Paris. 

In 4to, with about 500 Engravings, some of which are highly 
coloured, 4 vols., original copies, balf-bound in morocco, £6 6a. 

ARCHITECTURAL PAPERS. 

2 Engravings, in folio, useful to learners and for schools, 2s. 6d. 

ARCHITECTURAL ORDERS (FIVE) AND 

-tt- THEIR ENTABLATURES, drawn to a larger scale, with 
Figured Dimensions. 

4to, Is. 

^RNOLLET, M. — Report on his Atmospheric 

In4to, 10 Plates, 7s. 6d. 

ATMOSPHERIC RAILWAYS. — THREE Re- 
ports on improved methods of Constructing and Working 
Atmospheric Railways. By R. MALLET, C.E. 

In 8vo, Is. 6d. 

BARLOW, P. W. — Observations on the Niagara 
Railway Suspension Bridge. 

In large 4to, very neat half-morocco, 18s., with Engravings. 

T) ARRY, SIR CHARLES, R.A., &c. — 

AJ Studies of Modern English Architecture. By W. H. LEEDS ; 
The Travellers' Club-House, illustrated by Engravings of Plans, 
Sections, Elevations, and details. 

In 1 Vol., large 8vo, with coloured Plates, half-morocco, price £1 Is. 

DEWICK'S (J. G.) GEOLOGICAL TREATISE 

L> ON THE DISTRICT OP CLEVELAND IN NORTH 
YORKSHIRE, its Ferruginous Deposits, Lias and Oolites; with 
some Observations on Ironstone Mining. 

In 8vo, with Plates. Price 4s. 

BINNS, W. S. — Work on Geometrical Drawing, 
embracing Practical Geometry, including the use of Drawing 
Instruments, the construction and use of Scales, Orthographic Pro- 
jection, and Elementary Descriptive Geometry. 

In 4to, with 106 Illustrative Plates, cloth boards, £1 lis. 6d. 

BLASHFIELD, J. M., M. R. Inst., Ac- 
selections OF VASES, STATUES, BUSTS, &c, from 
TERRA COTTAS. 

In 8vo, Woodcuts, Is. 

BLASHFIELD, J. M., M. R., Inst., Ac- 
account OF THE HISTORY AND MANUFACTURE 
OF ANCIENT AND MODERN TERRA COTTA. 

In 4to, 2s. 6 J. 

BODMER, R., C.E.— On the Propulsion of Vessels 
by the Screw. 

15s. 

~D RIDGE. — A large magnificent Plate, 3 feet 6 

■*J inches by 2 feet, on a scale of 25 feet to an inch, of LONDON 
BRIDGE ; containing Plan and Elevation. Engraved and elabo- 
rately finished. The Work of the RENN1ES. 

John Weale, 69, High Holborn, London, W.C. 



MR WEALE'S WORKS ON ARCHITEC- 
TURE, ENGINEERING, FINE ARTS, &c. 



10s. 

in 

The work of the RENNIES. 



IvDf 

"D RIDGE. — Plan and Elevation, on a scale of 

■*J 10 feet to an inch, of STAINES BRIDGE ; a fine Engraving. 



In royal 8vo, with very elaborate Plates (foldtd), £1 10s. 

BRIDGES, SUSPENSION. — An Account, 
with Illustrations, of the Suspension Bridge across the River 
Danube, by Wm. T. CLARK, F.R.S. 

In 4 vols., royal 8vo, bound in 3 vols., half-morocco, price £1 10s. 

BRIDGES. — THE THEORY, PRACTICE, 
AND ARCHITECTURE OF BRIDGES OF STONE, IRON, 
TIMBER, AND WIRE ; with Examples on t>ie Principle of Sus- 
pension ; Illustrated by 138 Engravings and 92 Woodcuts. 

In one Urge 8?o volume, with explanatory Text, and 68 Plates 
comprising details and measured dimensions. Round In half- 
morocco, uniform with the preceding work, price £2 10s. 

BRIDGES. — SUPPLEMENT TO "THE 
THEORY, PRACTICE, AND ARCHITECTURE OF 
BRIDGES OF STONE, IRON, TIMBER, WIRE, AND SUS- 
PENSION." 

1 large folio Engraving, price 7s. 6d. 

BRIDGE across the Thames.— SOUTH W ARK 
IRON B RIDGE. 

1 large folio Engraving, price 5s. 

T> RIDGE across the Thames. — WATERLOO 

*~> STONE BRIDGE. 

1 very large Engraving, price 5s. 

T) RIDGE across the Thames. — VAUXHALL 

-U IRON BRIDGE. 

1 very large Engraving, price 4s. 6d. 

BRIDGE across the Thames.— HAMMERSMITH 
SUSPENSION BRIDGE. 

1 large Engraving, price 4s. 6d. 

BRIDGE (the UPPER SCHUYLKILL) at 
PHILADELPHIA, the greatest known spin of one arch, 
covered. 

1 large Engraving, price Ss. 6d. 

BRIDGE (the SCHUYLKILL) at PHILA- 
DELPHIA, covered. 

1 large Engraving, price 8s. 6d. 

BRIDGE. — ON THE PRINCIPLE OF SUS- 
PENSION, by Sir I. BRUNEL, in the ISLAND OF 
BOURBO N. 

1 large Engraving, price 4s. 

T> RIDGE. — PLAN and ELEVATION of the 

±> PATENT IRON BAR BRIDGE over the River Tweed, near 
Berwick. 

84 Plates, folio, £1 Is., boards. 

"DRIGDEN, R. — Interior Decorations, Details, 

U and Views of Sefton Church, Lancashire, erected in the reign 
of Henry VIII. W 

John Weale, 69, nigh Holborn, London, W.C. 
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B 



1 larpe Engraving, price 3s. 6d. 

RITTON'S (John) VIEWS of the WEST 

FRONTS of 14 ENGLISH CATHEDRALS. 



B 



1 large Engraving in outline, price 2s. 6d. 

RITTON'S (John) PERSPECTIVE VIEWS of 

the INTERIOR of 14 CATHEDRALS. 



In 4to, 2s. 6d. 

T) ROD IE, R., C.E. — Rules for Ranging Rail- 

i-> way Cu rves, with the Theodolite, and without Tables. 
1 large Engraving, pric* 4a. 6d. 

BROWN'S (Capt. S.) CHAIN PIER at Brighton, 
with Details. 

The Text in one large volume Svo, and the Plates, upwards of 70 
in number, in an atlas folio volume, very neatly half-bound, 

£2 1(R 

BUCHANAN, R. — PRACTICAL ESSAYS 
ON MILL WORK AND OTHER MACHINERY; with 
Examples of Tools of modern invention; first published by 
ROBKKT BUCHANAN, M.E. ; afterwards improved and edited 
by THOMAS TREDGOLD, C.E. ; and re-edited, with the im- 
provements of the present age, by GEORGE RENNIE, F.R.S., 
C.E., &c, &c The whole forming 70 Plates, and 103 Woodcuts. 
John Weale, 59, High Holborn, London, W.C. 

- 

Text in royal 8vo, and Plates in imperial folio, 18s. 

BUCHANAN, R. — SUPPLEMENT. — 
PRACTICAL EXAMPLES ON MODERN TOOLS AND 
MACHINES; a Supplementary Volume to Mr. RENNIE'S 
edition of BUCHANAN 44 On Mill- Work and Other Machinery," 
by TREDGOLD. The work consists of 18 Plates. 

In 8vo, with Plates, 2nd Edition, Is. 6d. 

URN, C, C.E.— On Tram and Horse Railways. 



B 



In one volume, 4to, 21 Plates, half-bound in morocco, £1 Is. 

T>URY, T., Architect. — Examples of Ancient 

1 > . Ecclesiastical Woodwork. 

7s. 6d. 

CALCULATOR (THE) : Or, TIMBER MER- 

^ CHANT'S AND BUILDER'S GUIDE. By WILLIAM 
RICHARDSON and CHARLES GANE, of Wisbeach. 

In 8vo, Plates, cloth boards, 7s. 6d. 

n ALVER, E. K., R.N. — THE CONSERVATION 

V> AND IMPROVEMENT OF TIDAL RIVERS. 

In 8vo, Woodcuts, Is 6d. 

n ALVER, E.K., R.N. — ON THE CONSTRUC- 

TION AND PRINCIPLE OF A WAVE SCREEN, 
designed for th e Formation of Harbours of Refnpe. 

In 4to, half-bound, price £1 5s. 

pARTER, OWEN B., Architect. — A SERIES 

V OF THE ANCIENT PAINTED GLASS OF WINCHES- 
TER CATHED RAL, Examples of. 28 Coloured Illustratio ns. 

In 4to. 17 Plates, half-bound, 7s. 6d. 

pARTER, OWEN B., Architect. —ACCOUNT 

^ OF THE CHURCH OF ST\ JOHN THE BAPTIST, 
at Bishopst'»ue, with Hlustrations oWts Architecture. 

John Weale, 69, High Holborn, London, W.C. 
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R. WEALE'S WORKS ON ARCHITEC- 
TURE, ENGINEERING, FINE ARTS, &c. 



In 4to, with 19 Engravings, £1 Is. 

fiHATEAUNEUF, A. de, Architect.— Arch itec- 

V-/ tura Domestics; a Series of very neat examples of Interiors 
and Exteriors of residences in the Italian style. 

Large 4to, in half-red morocco, price £1 8a. 

CHIPPENDALE, INIGO JONES, JOHNSON, 

V LOCK, and PETHER.— Old English and French Orna- 
ments : comprising 244 designs on 105 Plates of elaborate examples 
of Hall Glasses, Picture Frames, Chimney-pieces, Ceilings, Stands 
for China, Clock and Watch Cases, Girandoles, Brackets, Grates, 
Lanterns, Ornamental Furniture, Ornaments for brass workers and 
silver workers, real ornamental iron work Patterns, and for carvers, 



4to, third Edition with additions price £1 lis. 6d. 

pLEGG, SAM., C. K. — A PRACTICAL TREA- 

^ TISE ON THE MANUFACTURE AND DISTRIBU- 
BUTION OF COAL GAS, Illustrated by Engravings from Work- 
ing Drawings, with General Estimates. 

In 4to, Plates, and 76 Woodcuts, b ards, price 6s. 

pLEGG, SAM., C.E.— ARCHITECTURE OF 

V MACHINERY. An Essay on Propriety of Form and Pro- 
portion. For the use of Students and Schoolmasters. 

QOLBURNS, Z.— On Steam Boiler Explosions. 

One very large Engraving, price 4s. 6d. 

pONEY'S (J.) Interior View of the Cathedral 

Churc h of St. Paul. 

In 4to, on card board, Is. 

QOWPER, C.-Diagram of the Expansion of Steam. 

In one vol. 4ro, with 20 Folding Plates, price £1 Is. 

CROTON AQUEDUCT. — Description of the 
New York Croton Aqueduct, in 20 large detailed and engi- 
neering explanatory Plates, with text in the English, German, 
and French languages, by T. SCIIRAMKE, C.E. 

In demy 12mo, cloth, extra bound and lettered, price 4s. 

DENISON.— A Rudimentary Treatise on Clocks 
and Watches, and Bells ; with a full account of the Westmin- 
ster Clock and Bells, by EDMUND BECKET DENISON, M.A., 
Q.C. Fourth Edition re-written and enlarged, with Engravings. 

In royal 4to, cloth boards, price £1 lls.6d. 

T)OWNES, CHARLES, Architect.— Great Exhi- 

U bition Building. The Building erected in Hyde Park for 
the Great Exhibition, 1851 ; 28 large folding Plates, embracing 
Plans, Elevations, Sections, and Details, laid down to a large scale, 
and the Working and Measured Drawings. 

F) RAWING BOOKS.— Showing to Students the 

~ superior method of Dra wing and Shadowing. 

DRAWING BOOK.— COURS ELEMEN- 
T AIRES DE LAVIS APPLIQUlS A L' ARCHITECTURE; 
folio volume, containing 40 elaborately engraved Plates, in shadows 
and tints, very finely executed, by the best artists in France. £2. 
Paris. 

John Weale, 59, High nolbom, London, W.C. 
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DRAWING B O O K. — COURS fiLEMEN- 
TAIRES DK LAVI8 APPLIQUE A MECHANIQUE) 
folio volume, containing 50 elaborately engravud Plates, in shadows 
and tints, v.ry finely executed, by the best artists in France. 
£2 10s. Pari*. 

DRAWING BOOK. — COURS £LfiMEN- 

U T AIRES DE LAVI3 APPLIQUE A ORNEMENTA- 
TION; f.dio volume, containing 20 elaborately engraved Plates, in 
shadows and tints, very finely executed, by the best artists in 
France. £1. Pat is. 

RAWING BOOK. — £TUDE3 PROGRES- 

SIVES ET COMPLETES D' ARCHITECTURE DE 
LAVIS, par J. B. TRITON ; large folio, 24 tine Plates, comprising 
the Orders of Architecture, mouldings, with profiles, ornaments, 
and forms of their proportion, art of shadowing doors, balusters, 
parterres, &c, &<*., &c. £1 4s. Paris. 

In 12mo, cloth boards, lettered, price 5s. 

ECKSTEIN, G. F. — A Practical Treatise on 
Chimneys; with remarks on Stoves, the consumption of 
Smoke and Coal, Ventilation, die. 

Plates, imperial Svo, price 7s. 

ELLET, CHARLES, C. E., of the U. S.— Report 
on the Improvement of Kanawha, and incidentally of the 
Ohio River, by means <>f Artificial Lake". 



E 



In Svo, with Plates, price 12s. 

XAMPLES of Cheap Railway Making, 

American and Belgian. 

In one vol. 4to, 49 Plates, with dimensions, extra cloth boards, 

price 21s. 

EXAMPLES for Builders, Carpenters, and 
Joiners ; being well-selected Illustrations of recent Modern 
Art and Construction. 

With Engravings and Woodcuts, price 12s. 

FROME, Lieutenant-Colonel, K.E. — Outline of 
the Method of conducting a Trigonometrical Survey for the 
Formation of Topographical Plans; and Instructions for filling in 
the Interior Detail, both by Measurement nnd Sketching; Military 
Reconnaissances, Levelling, &c, &c, together with Colonial Sur- 
veying^ . 

In 4to, with Plate a, price 7s. 6d. 

W., C.K, F.R.S. — ON 

WITH VENTILATED BUCKETS. 

In royal 8vo, with Plates and Woodcuts, Second Edition, much 

improved, price, in extra cloth boards, 16s. 

FAIRBATRN, W., C.E., F.R.S. — ON THE 
APPLICATION OF CAST AND WROUGHT IRON TO 
BUILDIN G PURPOSES 

In imperial 8vo, witli fine Plates, a re-issue, price 10s., or 21s. in 

half morocco, gilt edges, 

pERGUSSON'S (J.) Essay on the Ancient Topo- 



P A I R B A I R N, 

J- WATER-WHEELS, Wl'l 



Kraphr of Jerusalem, with restored Plans of the Temple, &c. 



In 8vo, sewed in wrapper, prire 2s. 

A ILL, J. — ESSAY ON THE THERMO DY- 

VJ N AM ICS OF ELASTIC FLUIDS, by JOStPH GILL, 
with Diagrams. 

John Weale, 59, High Holborn. London, W.C. 
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pWILT, JOSEPH, Architect.— TREATISE ON 

VJ THE KQ UI L I RRJU \I ( ) F A RC H [E S. 

In fivo, cloth boards, with 8 Plates, 4s. 6d. 

HAKE WELL, S. J. — Elizabethan Architecture ; 
illustrated by parallels of Durton II »nse, Untfi.dd, Long- 
le , and Wollaton, in England, and the Palazz ■> Delia Cancellaria 
at Rome. 

8vo, with a Map, Is. ~ 

HAMILTON, P. S., Barrister-at-Law, Halifax 
Nova Scotia —Nova Scotia considered as a Field for Emi- 
gration. 

In imperial 8vo, Third Edition, with additions, 11 Plates, cloth 

boards, 8s. 

HART, J., On Oblique Bridges. — A Practical 
Treatiso on the Construction of Obliquo Arches. 

In 4to, with Woottcuts, 3s. tki. 

HEALD, GEORGE, C.E.— System of Setting Out 
Railway Curves. 

Roval 8vo, Plates and Woodcuts, price 12s. 61. 

HEDLEY, JOHN. — Practical Treatise on the 
Working aud Ventilation of Coal Alines, with Suggestions 
for Improvements in Mining. 

Two Vols., demy 12mo, in cloth extra boards and lettered, price 

12«. 6d. 

HOMER. — The Iliad and Odyssey, with the 
Hymns of Homer, Edition with an accession of English notes 
by the Rev. T. H. L. LEARY. M.A. 

In 8vo, with Engravings, cloth boarlH, Third Edition, 10s. 6d. 

HOPKINSON, JOSEPH, C.E.— The Working of 
the Steam Engine Explained by thn use of th* Indicator. 
In 8vo, in boards, 

HUNTINGTON, J. B., C.E. — TABLES and 
RULES for Facilitating the Calculation of Earthwork, Land, 
Curves, Distances, and Gradients, required in the Formation of 
Railways. Roads, and Canals. 

Separate from the above, price- 8s. 

Tl UNTINGTON, J. B., C.E. — THE TABLES 

OF GRADIENTS. 

10 Plates, 8vo, bound, 5s. 

TNIGO JONES. — Designs for Chimney Glasses 

and Chimney Pieces of the Time of Charles thn 1st. 
In a sheet, 2s. 

IRISH. — Plantation and British Statute Measure 
(comparative Table of), so that English Measure can be trans- 
ferred into Irish, and vice vend. 

In 4to, with 8 Engravings, in a wrapper, 8s. 

T RON. — ACCOUNT OF THE CONSTRUC- 

A TION OF THE IRON ROOF OF THE NEW HOUSES 
OF PARLIAMENT, with elaborate Engravings of details. 

1 nun pi rial 4to, with 60 Engravings, and 2 fiue Woodcuts, half- 
bound in morocco, £1 4s. 

TRON, — DESIGNS OF ORNAMENTAL 

A GATES, LODGES, PALISADING, AND IliON-WORK OF 
THE ROYAL PARKS, with some other Designs 

John Weale, 69, High Holborn, London, W.C. 
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In 4to, with 10 Plates, 12s. 

T EBB'S, Colonel, Modem Prisons.— Their Con- 

O struction and Ventilation. 

In 3 vol*. 8vo, with 26 elaborate Plates, cloth boards, £2 2s. 

JONES, Major-Gen. Sir John, Bart. — Journal 
of the Sieges carried on by the Army under the Duke of Wel- 
lington in Spain, between the years 1S11 and 1814, with au Account 
of the Lines of Torres Vedras. By Major-Gen. Sir JOHN T. 
JONES, Bart , K.C.B. Third Edition, enlarged and edited by 
Lieut-General Sir HARRY D. JONES, Bart. * 

16mo, cloth boards, 2*. 6d. 

V EN NED Y AND HACKWOOD'S Tables for 

Setting out Curves. 
In 4to, 37 Plates, half-cl <th boards, 9s. 

I[ING, THOMAS.— The Upholsterer's Guide; 
Rules for Catting and Forming Dr aperies, Valances, &c._ 

Illustrated by large Draughts and Engravings. In 1 volume 4to, 
text, and a large atlas folio volume of Plates, half-bound, £6 6s. 

KNOWLES, JOHN, F.R.S.— The Elements and 
Practice of Naval Architecture; or, A Treatise on Ship 
Building, theoretical and practical, on the best principles established 
in Great Britain; with copious Tables of Dimensions, Scantlings, 
&c. The Third Edition, with an Appendix, containing the princi- 
ples of constructing the Royal and Mercantile Navies, by Sir 
ROBERT SEPPINGS. 

41 Plates of a fine and an elaborate description in large atlas folio 
half-bound, £2 12s. 6*1.; with the text half-bound in 4to. 

LOCOMOTIVE ENGINES. — The Principles 
and Practice and Explanation of the Machinery of Locomotive 
Engines in operation. 

In 12too sewed Is. 

A1N, Rev. ROBERT. — An Account of the 

Observatories in and about London. 
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4to, in boards, 15s. 

MANUFACTURES AND MACHINERY. — 

Progress of, in Great Britain, as exhibited chiefly in Chrono- 
logical notices of some Letters Patent granted for Inventions and 
Improvements, from the earliest times to the reitm ofQneen Anne. 

16mo, 2s. Cd. 

MAY, R. C, C.E.— Method of setting out Railway 
Curves. ^ 

Imperial 4to, with fine Illustrations, extra cloth boards, £1 5s., or 
half-bound in morocco, £1 lis. 6d. 

\] ETHVEN, CAPTAIN ROBERT.— THE LOG 

J*i OF A MERCHANT OFFICER, Viewed wiih Reference 
to the Education of Young Officers and the Youth of the Mer- 
chant Service. By ROBERT METHVEN, Commander in the 
Peninsular and Oriental Company's Service. 

In roy«l 8vo, Is. 6d. 

METHVEN, CAPTAIN ROBERT.— NARRA- 
TIVES WRITTEN BY SEA COMMANDERS, ILLUS- 
TRATIVE OF THE LAW OF STORMS. The " Blenheim T * 
Hurricane of 1851. with Diagrams. 

Part 1, large 8vo, 5s. Part 2, in preparation. 

MURRAY, JOHN, C.E. — A Treatise on the 
Stability of Retaining Walls, elucidated by Engravings and 
Diagrams. 

John Weale, 69, High Ilolborn, London, W.C. 
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On a large folio sheet, price 2fi. 6d. 

TUEVILLE, JOHN, C.E., M.R.I.A. — OFFICE 

■I* HYDRAULIC TABLES: for the use of Engineers engaged 
in Water Works, giving the Discharge and Dimensions of River 
Channels and Pipes. 

In Svo, Second and much Improved Edition, with an Appendix, 

cloth boards, price 164. 

VTEVILLE, JOHN, C.E., M.R.I.A.— HY- 

1^ DRAULIC TABLES, COEFFICIENTS, AND FORMULAE; 
for Finding the Discbarge of Water from Oritices, Notches, Weirs, 
Pipes, and Rivers, with Extensive Additions, New Formula?, Tables, 
and General Information on Rtin-Fall Catchment-Basins, Drainage, 
Sewerage , Water Supply for Towns and Mill Power. 

On 33 folio Plates, 12s. 

ORNAMENTS. — Ornaments displayed on a 
full size for Working, proper for all Carvers, Painters, &c., 
containing h variety of accurate examples of foliage and friezes. 

Plates, 8vo, 2s. 6d. 

'BRIEN'S, W., C.E. — Prize Essay on Canals 

and Canal Conveyance. 



0 



In demy Svo, cloth, boards, 12s. 

pAMBOUR, COUNT DE.— STEAM 

-t ENGINE ; the Theory of the Proportions of Steam Engines, 
and a series of practical formula?. 



In Svo, cloth, boards, with Plates, a second edition, 18s. 

PRACTICAL TREATISE ON LOCOMO- 
TIVE ENGINES UPON RAILWAYS. — With practical 
Tables and an Appendix, showing the expense of conveying Goods 
by means of Locomotives on Railroads. By COUNT F. M. G. 
DE PAMBOUR. 
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4to, 72 finely executed Plates, in cloth, £1 16s. 

PARKER, CHARLES, Architect, F.LB.A. — 
The Rural and Villa Architecture of Italy, portraying the 
several very interesting examples in that country, with Estimates 
and Specifications for the application of the same designs in Eng- 
land ; selected from buildings and scenes in the vicinity of Rome 
and Florence, and arranged for Rural and Domestic Buildings gene- 
rally. 

Price, complete, £2 2s. In 4to. 

POLE, WILLIAM, M. Inst., C. E. — COR- 

*~ NISH PUMPING ENGINE; designed and constructed at 
the Ha) hi Copper House in Cornwall, under the superintendence 
of CAPTAIN JENKINS; erected and now on duty at the Coal 
Mines ot Languin, Department of the Loire Inferieur, Nantes. 
Nine elaborate Drawings, historically and scientifically described. 

tVith Plate. 10s. 6d. 

AN ANALYTICAL INVESTIGATION OP 
THE ACTION OF THE CORNISH PUMPING ENGINE. 
— This Third Part sold separately from above. 

28s. bound in 4to size. 

PORTFOLIO OF ENGINEERING ENGRAV- 

INGs».- Useful to Students as a Text Book, or a Drawing 
Book of Engineering and Mechanics; being a Beries of Practical 
Examples in Civil, Hydraulic, and Mechanical Engineering. Fifty 
Engravings to a scale for drawing. 

John Weale, 59, High Holborn, London, W.C. 



Digitized by Google 



M 



2G 

R WEALE*S WORKS ON ARCHITEC- 

TUKE, ENGINEERING, FINE ARTS, Ac 



60 Plates, 28s., boards. 

pOBTFOLIO OF GREEK ARCHITECTURE. 

— Or, Dilettanti Drawing Book ; Architectural Engravings, 
with descr ptlve Text. Being adapted as studies of the best 
Classic Models in the Grecian style of Architecture. 

30 Hates, £1 8*.. bound. 

PORTFOLIO OR DRAWING BOOK OF 

GOTHIC CHURCH ARCHITECTURE. -Of the periods 
of the Hth, 15th, and 16th centuries. Useful to Architects, 
Builders, and Students. 

25 Plates, folio. 25s. 

PORTFOLIO OF ARCHAEOLOGICAL COL- 

LECTIONS.— Of curious, interesting, and ornamental sub- 
jects aud patterns for stained glass windows, from York. 

18 Plates, 10s. 6d. Small folio. 

PORTFOLIO OF ANCIENT CAPITAL 

X LETTERS, MONOGRAMS, QUAINT DESIGNS, Ac. — 
Beautifully Coloured and 



153 Plutes, folio, half-bound in morocco, very neat, £4 4s. 

PUBLIC WORKS OF GREAT BRITAIN.— 

■A Consisting of Railways, Rails, Chaira, Blocks, Cuttings, 
Embankments, Tunnels, Oblique Arches, Viaducts, Bridges, Sta- 
tions, Locomotive Engines, &c. ; Cast-Iron Bridges, Iron and Gas 
Works, Canals, Lock-gates, Centering, Masonry and Brickwork 
for Canal Tunnels ; Canal Boats : the London and Liverpool 
Docks, Plans and Dimensions, Dock gates, Walls, Quays, and 
their Masonry; Mooring-Chatns ; Plan of the Harbour and Port 
of London, and other important Engineering Works, with Descrip- 
tions and Specifications. 

In two Parts. Imperial folio. 

PUBLIC WORKS OF THE UNITED STATES 
OP AMERICA. 
And the text in an 8vo Volume, price together £2 64. 

REPORTS, SPECIFICATIONS, AND ESTI- 
MATES OP PUBLIC WORKS OP THE UNITED 
STATES OP AMERICA; explanatory of the Atlaa Folio of 
Detailed Engravings, elucidating practically these important En- 
gineering Works. The Plates are Engraved in the beet style. 

Imperial 8vo, 50 Engravings, £1 6s. 

PAPERS AND PRACTICAL 1LLUSTRA- 

-* TIONS OP PUBLIC WORKS OF RECENT CONSTRUC- 
TION — BOTH BRITISH AND AMERICAN. Supplementary to 
previous Publications, and containing all the details of the Niagara 
Suspension 15 ridge. 

Half-bound in morocco, finely coloured Plates, price £3 3s. 

T>AWLINSON'S, ROBERT, C.E. — Designs for 

Pactory, Purnace, and otber Tall Chimney Shafts. Tall 
chimneys are necessary for purposes of Trade and Manufactures. 
They are required for Factories, for Foundries, for Gas Works, for 
Chemical WorkB, for Baths and Wash-houses, and for many other 
purposes. 

.- — — — — — 
Third Edition, in royal 8vo, boards, with 13 Charts, &c., 12a. 

REID, Major-General Sir W., F.R.S., &c. — AN 
ATTEMPT TO DEVELOP THE LAW OF STORMS 
by means of facts arranged according to place and time ; and hence 
to point out a cause for the variable winds, with a view to practical 
use in navigation. 

John Weale, 09, High Holborn, London, W.C. 
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la royal 8vo, uniform with the preceding, 9s^ with Charts and 
Woodcuts. The work together in 2 vols., £1 Is. 

REID, Major-General Sir W., F.R.S., &c. — 
THE PROGRESS OF THE DEVELOPMENT OF THE 
LAW OF STORMS AND OF THE VARIABLE WINDS, with 
the practicable application of the subject to navigation. 

Illustrated with 17 i'lates, Third Edition, 8vo, cloth, 7s. 6J. 

RICHARDSON, C. J., Architect. — A Popular 
Treatise on the Warming and Ventilation of Buildings; 
showing the advantage of the improved system of Heated Water 
Circulation. And a method to effect the combination of large and 
small pipes to the same apparatus, and ventilating buildings. 

Bound in 2 vols., very neat, half-morocco, gilt tops, price £18. 

RENNIE'S, Sir JOHN, F.R.S., Work on 
the Theory, Formation, and Construction of British and 
Foreign Harbours, Docks, and Naval Arsenals. This great work 
may now be had complete, 20 parts and supplement, price £16. 

In bvo, 2s. 

"D E V Y, J. L., C.E. — The Progressive Screw 

AS A PROPELLEB IX NAVIGATION. 

12m o. cloth boards, 3s. 6d. 

SIMMS, F. W. — Treatise on the principal 
Mathematical and Drawing Instruments employed by the 
Engineer, Architect, and Surveyor; with a description of the Theo- 
dolite, together with Instructions in Field Works. 

4to, with fine Plates, a New Edition, extended, sewed, 5s. 

SMITH, C. H., Sculptor. — Report and Investiga- 
tion into the Qualifications and Fitness of Stone for Building 



In 1 vol. 8vo, in boards, 7s. 6d. 

SMITH'S, Colonel of the Madras Engineers, 
Observations on the Duties and Responsibilities Involved in 
the Management of Mines. 

8vo, cloth boards, with Index Map, 6a. 

COPWITH, THOMAS, F.R.S.— THE 

U AWARD OF THE DEAN FOREST COMMISSIONERS 
AS TO THE COAL AND IRON MINES. 

16 large folio Plates, £1 4s. Separately, 2s. each. 

OOP WITH, THOMAS, F.K.S. — SERIES 

O OF ENGRAVED PLANS OF THE COAL AND Ilfc)N 
MINES. 

12 Plates, 4to, 6a. in a wrapper. 

STAIRCASES, HANDRAILS, BALUSTRADES, 
AND NEWELS OF THE ELIZABETHAN AGE, Ac- 
Consisting of — 1. Staircase at Audtey-end Old Manor House, 
Wilts; 2. Charllon House, Kent; 3. Great Ellingham Hall, Nor- 
folk; 4. Dorfuld, Cheshire; 6. Charterhouse; 6. Oak Staircase at 
Clare Hal), Cambridge; 7. Cromwell Hall, Htghgate; 8. Ditto; 9. 
Catherine Hall, Cambridge; 10. Staircase by Inigo Jones at a 
bouse in Chaodos Street ; 11. Ditto at Eaat Sutton ; 12. Ditto, ditto. 
Useful to those constructing edifices in the early English domestic 
style. ^ 

Lar^e atlas folio Plates, price £2 2s. 

STALKARTT, M., NJk. — Naval Architecture ; 
or, The Rudiments and Rules of Ship Building: exemplified 
in a Series of Draughts and Plans. No text. 

John Weale, 59, High Holboro, London, W.C. 
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With Illustrative Diagrams. In 8vo, 7s. 6d. 

STEVENSON'S, THOMAS, C.E., of Edinburgh, 
Description of the Different kinds of Lighthouse Apparatus. 

8vo, 2s. 6d. 

STEVENSON, DAVID, C.E., of Edinburgh.— 
Supplement to his Work on Tidal Rivers. 

Text in ato, and large folio A tins of 75 Plates, half-cloth boards, 

j£'2 12s 6d 

CTEAM NAVIGATION. — Vessels of Iron and 

O Wood; the Steam Engine; and on Screw Propulsion. By 
WM. FAIRBAIRN, F.R.S., of Manchester; Messrs. FORRESTER, 
M.I.C.E., ot Liverpool; JOHN LAIRD, M.I.C.E., of Birkenhead; 
OLIVER LANG, (late) of Mfoolwich; Messrs. SEAWARD, Lime- 
house, &c. &c. &c. Together with Results of Experiments on the 
Disturbance of the Compass in Iron-built Ships. By G. B. AIRY, 
M.A., Astronomer Royal. 

10s. 

ST. PAUL'S CATHEDRAL, LONDON, SEC- 
TION OF. — The Original Splendid Engraving by J. 
GWYN, J. WALE, decorated agreeably to the original intention 
of Sir Christopher Wren; a very fine large print, showing distinctly 
the construction of that magnificent editice. 

sixe of Pint* 4$ feet in height, It's. 

CT. PAUL'S CATHEDRAL, LONDON, GREAT 

& PLAN.— J. WALE and J. GWYN'S GREAT PLAN, 
accurately measured from the Building, with all the Dimensions 
figured and in detail, description of Compartments by engraved 
Writing. 

Second Edition, greatly enlarged, royal 8vo, with Plates, cloth 

boards, price 16s. 

C TRENGTH OF MATERIALS.— FAIRBAIRN, 

^ WILLIAM, C.E., F.R.S., and of the Legion of Honour of 
France. On the application of Cast and Wrought Iron to Building 
Purposes. 

With Plates and Diagrams. New Edition. The work complete 
in 2 vols., bound in 1 vol., price, in cloth boards, 16s. The 
second portion of the work, containing Mr. Hodgkinson's Experi- 
mental Researches, may be had separately, price 9s. 

STRENGTH OF MATERIALS.— HODGKIN- 
SON, EATON, F.R.S., AND THOMAS TREDGOLD, 
C.E. A PRACTICAL ESSAY ON THE STRENGTH OF CAST 
IRON AND OTHER METALS; intended for the assistance of. 
engineers, ironmasters, millwrights, architects, founders, smiths 
and others engaged in the construction of machines, buildings, &c' 
By EATON HODGKINSON, F.R.S. 

To be published in 1861, in crown 8vo, bound for use. 

O TRENGTH OF MATERIALS.— POLE, WIL- 

O LI AM, C E M F.R.S.— Tables and popular explanations of 
tbe Strength of Materials, of Wrought and Cast Iron with other 
metals, for structural purposes; developing in a systematic form, 
the strengths, bearings, weights, and forms of these materials, whe- 
ther used as girders or arches, for the construction of bridges and 
viaducts, public buildings, domestic mansions, private buildings, 
columns or pillars, bressummiers for warehouses, shops, working 
and manufacturing factories, &c. &c. dec. The whole rendered of 
easy reference for atchitects, builders, civil and mechanical engi- 
neers, millwrights, ironfounders, &c. &c. &c, and forming Ready 
Reckoner or Calculator. 

John Weale, 69, High Holborn, London, W.C. 
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30 very elaborately drawn Engravings. In large 4to, neatly balf- 
bound ai d lettered, £1 Is. A few copies on large imperial size, 
extra half-binding. £1 lis. 6d. 

TEMPLE CHURCH.— The Architectural History 

J- and Architectural Ornaments, Embellishments, and Painted 
Glass, of the Temple Church, London. 

Tart I., with 26 Engravings on Wood and Copper, in cloth boards, 

4to, 15s. 

THAMES TUNNEL. — A Memoir of the several 

**■ Operations and the Construction of the Thames Tunnel, from 
Papers by the late Sir ISAMBAKD BKUNEL, F.R.8., Civil 
Engineer. 

Fourth Edition, with a Supplementary Addition, large 8vo, 12s. 6d. 

THOMAS (LYNALL), F.R.S.L.— Rifled Ordnance. 

—A Practical Treatise on the Application of the Principle 
Of the Rifle to Guns and Moitars of every calibre ; to which is 
added a New Theory of the Initial Action and Force of Fixed 
Gunpowder platen. 

In 4to, complete, cloth, Vol. I., with Engravings, £1 10s.; Vol. II., 
ditto, £1 8s.; Vol. III., ditto, £2 12s. 6d. 

TRANSACTIONS OF THE INSTITUTION 

J- OF CIVIL ENGINEERS. 

8 vols., numerous Engravings of Sections of Coal Mines, &c, large 
folding Plates, several of which are coloured, in large 8vo, half- 
bound in calf, price £1 Is. per volume. 

TRANSACTIONS OF THE NORTH OF 

J- ENGLAND INSTITUTE OF MINING ENGINEERS. — 
Commencing in 1852, and continued to 1860. 

A New Edition revised by the translator, and with additional Plates, 
in demy 12mo, India proof Plates and Vignettes, half-bound in 
morocco, gilt tops, price 12s. Only 25 printed on India paper. 

yiTRUVIUS. — The Architecture of Marcus 

» Vitruvius Pollio in 10 Books. Translated from the Latin by 
JOSEPH GW1LT, F.S.A., F.R.A.S. 

In 4to, with Plates, 7s. 6d. 

WALKER'S, THOMAS, Architect. — Account 
of the Church at Stoke G olding. 

£1 10s. 

WEALE'S QUARTERLY PAPERS ON En- 
gineering. — Vol. VI. (Parts 11 and 12 completing 
the work.) Comprising, " On the Principles of Water Power." 
Plates. Experiments on Locomotive Engines. Coloured Plates. 
On Naval Arsenals. On the Mode of Forming Foundations under 
water and on bad ground. Plates. On the Improvement of the 
River Medway and <>f the Fort and Arsenal of Chatham. On the 
Improvement of Portsmouth Harbour. An Analysis of the Cornish 
Pumping. Plates. On Water Wheels. Plates. 

Text in 8vo, cloth hoards, and Plates in atlas folio, in cloth, 16s. 

WHITE'S, THOMAS, N.A., Theory and Prac- 
« tice of Ship Building. 

In 8vo, with a large Sectional' Plate, Is. 6d. 

WHICHCORD, JOHN, Architect. — 
OBSERVATIONS ON KENTISH RAG STONE AS A 
BUILDING MATERIAL. 

John Weale, 59, High. Holborn, London, W.C. 
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B. WEALE'S WORKS ON ARCHITEC- 
TURE, ENGINEERING FINE ARTS, &c. 



4 to, coloured Plates, in half-morocco, 7s 6d. 

WHICHCORD, JOHN, Architect. — HIS- 
TORY AND ANTIQUITIES OF THE COLLEGIATE 
C HURCH OF ALL SAINTS, MAIDSTONE, 

In 4to, 6*. 

WICKSTEED, THOMAS, C.E. — AN EXPE- 
RIMENTAL INQUIRY CONCERNING THE RELA- 
TIVE POWER OF, AND USEFUL EFFECT PRODUCED 
BY, THE CORNISH AND BOULTON & WATT PUMPING 
ENGINES, and Cylindrical and Waggon-Head Boilers. 

In 8vo, Is. 

WICKSTEED, THOMAS, C.E. — FURTHER 
ELUCIDATION OF THE USEFUL EFFECTS OF 
CORNISH PUMPING ENGINES; showing the aveiagc work- 
ing for long periods, &c, Ac, Ac. 

£2 2s. 

WICKSTEED, THOMAS, C.E.— THE 
ELABORATELY ENGRAVED ILLUSTRATIONS OF 
THE CORNISH AND BOULTON & WATT ENGINES erected 
at tbe East London Water Works, Old Ford. Eight large atlas 
folio very fine line engravings by GLADWIN, from elaborate 
drawings made expressly by Mr. WICKSTLED ; folio, together 
with a 4to explanation of the plates, containing an engraving, by 
LOWRY, of Harvey and West's patent pomp-valve, with speci- 
fication. 

With nnmPTons Woodcuts. 

WILLIAMS, C. WYE, Esq., M. Inst. C. E. — 
THE COMBUSTION OF COAL AND THE PREVEN- 
TION OF SMOKE, chemically and practically considered. 

Imperial 8vo, with a Portrait, 2*. 6d. 

WILLIAMS, C. WYE, Esq, M. Inst. C. E. — 

" PRIZE ESSAY ON THE PREVENTION OF THE 
SMOKE NUISANCE, with a fine portrait of the Author. 

With 8 Plates, containing 51 figures, 4tn, 5s. 

WILLIS, REV. PROFESSOR, M.A. — A 
system of Apparatus for tho use of Lecturers and Experi- 
menters in Mechanical Philosophy. 

In 4to, bound, with 26 large plates and 17 woodcnt*, 12s. 

WILME'S MANUALS. — A MANUAL OF 
WRITING AND PRINTING CHARACTERS, both 
a ncient and modern. 

Maps and Plans, in 4to, plates coloured, half-bound morocco, £2. 

WILME'S MANUALS. — A HANDBOOK 
FOR MAPPING, ENGINEERING, AND ARCHITEC- 
TURAL DRAWING. 

Three Vols., large 8vo, £3. 

WOOLWICH. — COURSE OF ** A 



" TICS. This onrse is essential to all Students destined 
for the Royal Military Academy at Woolwich. • 

8vo, Is. 

ULE, MAJOR-GENERAL.— ON BREAK- 
WATERS AND BUOYS of VERTICAL FLOATS. 
John Weale, 59, High Holborn, London, W.C. 
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T70REIGN WORKS, KEPT IN STOCK AS 

£ FOLLOWS: — 

Large folio, 32 plates, some coloured, and 12 woodcuts, 50 francs. 

£2 10s. 

ARCHITECTURE SUISSE.— Ou Ckoix de Mai- 
gons Rusiiqups des Alpes du Canton de Berne, par GRAF- 
FINRIED et STuRLER, Archltectes. Berne, 1844. 

Small folio, 52 moat interesting and explanatory plates of Public 
Works, Bridges, Iron Works, &c, Ac, &c, very neatly half- 
bound in morocco, £1 10*. 

BAUERNFEIND, CARL MAX.— VORLEGE- 
BLAETTER ZUR BRUCKENBAU KUNDE. Miinchen. 

Large folio, 36 plates of Byzantine capitals, 12a. 

JJYZANTINISCHE C A P IT AELER — Miinchen . 

Second edition, 126 plates, large folio, best Paris edition, 100 f., 
printed on fine paper, half-cloth boards, £4 4s. 

p ALU AT, VICTOR, ARCT. — Parallele des Mai- 

v sons de Paris, construites depuis 1830 jusqu'a nos jours.— 1867. 
Large folio, 60 francs, 60 plates, and several vignettes, £2 8s. 

n ANfiTO, F. — Sainte-Mari6 d'Auch. Atlas Mono- 

*J graphique de Cette Cath<drale. The Plates consist principally 
of outline drawings of the Painted Glass Windows in this Cathe- 



120 plates, elegant in half-morocco extra, interleaved, £5 15s. 6d. 

CASTERMAN, A. — PARALfiLLE des MAI- 
SONS de BRUXELLES et des PRINCIPALES VILLES de 
la BELG1QUE, construites depuis 1830 jusqn'fc nos jours, repre- 
sentee en plans, dlevatkras, coupes et details int^rieurs et extSrieurs. 
—Paris. 

nr^^^^— ^ m i — — ^ — mt — m — miTTWi — n 

Small folio, 48 plates of edifiVes. £1 Is. 

TjEGEN, L. — LES CONSTRUCTIONS EN 

U BRIQUES, composees et pnbliees. 8 livralsons.— 1868. 

Small folio, 48 plates of houses, parts of houses, details of all kinds 
of singularly beautiful woodwork, coloured plates in imitation of 
the objects given, £1 Is. 

DEGEN, L.— LES CONSTRUCTIONS ORNA- 
MENTALES EN BOI8, 8 livraisons. 

In 8 very large folio parts, 86 fine plates, £1 lis. 6d. 

rjAERTNER, F. V.— The splendid works of M. 

" GAERTNER of Munich, drawn to - * very large size, con- 
sisting of the library in plans, elevations, interiors, details, and 
sections, and coloured ornaments. The church, with details, orna- 
ments, &c— MUachen. 

Small folio, 86 fine plates of the Architecture, ornament, and detail 
of the houses and churches of Germany during the middle age, 
very neatly half-bound in morocco, £2 12s. 6d. 

KALLENBACH, C. C— Chronologie der Dentsch- 
Mittelalterllchen Baukunst.— Miinchen. Fine Work. 

— . 1 1 ■ ■ i i - m im mi 

The works of the great master KLENZIE of Munich, in 5 parts 
very large folio, 60 plates of elevations, plans, sections, details 
and ornaments of his public and private buildings executed in 
Munich and St. Petersburg, £2 2s. 

T7LENZE, LEO VON. — Sammlung Arthitec- 

-aV tonisher Entwlirfe, fur die AusfUhrung bestimmt oder wirk- 
lich ausgeflihrt. Published in Munich. 

John Weale, 69, High Holborn, London, W.C. 
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FOREIGN WORKS KEPT IN STOCK AS 

^ FOLLOWS : — 

Upwards of 100 plates, large 4 to, £2 12s. 6d. 

pETIT, VICTOR. — CHATEAUX DE FRANCE. 

■* Architecture Pittoresqne, ou Monuments des quinzicme et 
seiz'eme siecles. Paris. 

■ ' ' — ■ — — — ■ — — i ■ ■ ■ — — - — ■ — — — ■ • 

Livraisons 1 a 18, very finely executed plates, large imperial folio, 

£5 8s. 

pHATEAUX DE LA VALLfiE DE LA 

v> LOIRE DES XV, XVI, ET COMMENCEMENT DU XVII 
SI ECLE.— Paris , 1857—60. 

4 to, 96 plates, 72f. ; £2 10s. 

T)ECUEIL DE SCULPTURES GOTHIQUE. — 

•mm Dessinees ct graveds a l'eau forte d'apres les plus beaux monu- 
ments construits fn FrancH depuis le onzieme jusqu'au quinziemc 
si&cle, par ADAMS, Inspecteur des travaux de la Sainte Chapelle, 
Paris, 1856. 

4 parts ate published, price 14s. 

"DAJMfiE.— HISTOIRE GENfiRALE DE L'AR- 

CIIITECTURE. L' H 1st oire generate de 1* Architecture, 
DANIEL RAMEE, forme 2 vol. grande in 8vo, publies en 8 
cicules . 

6 vols., Urge 8vo, numerous fine woodcuts, half morocco. 

T7IOLET-LE-DUC. — DICTI ONN AIRE RAI- 

* SONNE, do V Architecture Francaise du quiozieme an seiziemo 
sie cle. Pa ris, 1 854-8. 

2 vols., extra imperial folio, price £6 ltis. 6d. 

BADIA D'ALTACOMBA.— Storia e Descrizione 
della Antico Sepdchro dei Heali di Savola, fondita da Amedio 
III, rinn ov ata da Carlo Felice e Maria Christina. 

79 livraisons in large 4to, 200 engravings, £8 18s. 6d. 

BELLE ARTI.—I1 Palazzo Ducale di Venezia, 
Illustrato d a Francesco Zanotto. Venezia, 18 46—1858. 

2 vols, largo 4to, 62 very neatly engraved outline Plates, £1 6s. 

pANOVA. — Le Tombe ed i Monumenti Illustri 

2^ d'ltalia. Milano. 

2 vols. 4to, 67 elaborate Plates, £1 16s. 

pAVALIERI SAN-BERTOLO (NICOLA).— 

^ ISTITUZIONI DI ARCHITETTURA STATICA E IDKAU- 
L TCA. Mantova. 

2 vols, imperial folio, in parts of eight divisions, &c, New and much 
Improved Edition, comprising 259 Plates of the Public Buildings 
of Venice, plans, elevations, sections, and details, £8 18s. 6d. 

pICOGNARA (COUNT). — Le Fabbriche eiMonu- 

^ menti Cospicui di Venezia, illustrati da L. Cicognara, da A. 
Diedo, e da G. A. Selva, ediziono con copiose note ed aggiunte di 
Francesco Zanotto, arricchita di nuove tavole e della Versione 
Francesc. Venezia m llo stab. naz. di G. Antonelli a spese degli 
edit. G. Antmelli e Luciano Basadonna, 1858. The elaborately de- 
scriptive text is in French and Italian, beautifully printed. 

Copies ele^antlv half-bound in morocco, extra gilt, library copy 
and interleaved. £12 12s. Venezia, 1858. 

Folio, Portrait, and 147 Plates, consisting of subjects of public build- 
ings, executed at Verona, plans, elevations, section*, tietails, and 
ornaments, with some executed works at Venice. &c, £4 4s. 

"I? ABBRICH E.— CI VILI ECCLESI ASTICHE 

J- E MI LI TAR I PI MICHELE SAN MICHELE dit»egnat« 

ed incise da KONZANI FRANCESCO o L. 

GIROLAMO. 

Jobn Weale, 59, High Holborn, London, W.C. 
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Large folio, cuntaiuing a profusion of Plates of the palaces, theatres, 
hdtel de villea, and other public buildings in several parts of 
Italy. Elegantly half-bound in red morocco, extra gilt and inter- 
leaved, £6 6s. 

TPABBRICHE. — E DISEGNI D'ANTONIO 

J- DIED O, NOBILE VENETO. Venczla. 

36 livraisons, price £12 12s. 

GALLERIA DI TORINO (LA REALE). — 
Illuatrata da R. D'AZEGLIO, Memb^dell' Accad., &c. &c. 
Copies, Indian proofs, £18 18s. 
%* Bound copies in elegant half-morocco binding, India proof, £23 2s. 

2 vols, folio, complete, 177 Plates of outline elevations, plans, in 
teriors, details, Ac, first impression, 150 francs, half-bound. £»3 6s. 

pAUTHIER, M.P., Architect*. — Les PLUS 

VJ BEAUX EDIFICES de la VILLE de GENES et des ses 
ENVIRONS. Paris. 1830-2. 

Folio, 109 Plates of plans, elevations, sections, and details, £2 8s. 

GRANDJJSAN de MONTIGNY et A. FAMIN. 
-ARCHITECTURE TOSCANE, ou palais, maisons, 1 et 
autres Edifices, de la Toscane. Paris, 1815. 

Oblong folio, containing a profusion of picturesque views of palaces 
and public buildings and scenes of Venice, executed in tinted 
lithography, with full descriptions attached to each. Elegant in 
half extra morocco, interleaved, £4 14s. 6d. 

17IER, G. — VENEZIA MONUMENTALE PIT- 

-EV TORE3CA. Venezts. 

Large folio, 61 livraisons or 3 vols., with 3 vols, of text in 4to, 

£18 1§R. 

T ETAROUILLY, P. — Edifices de Rome Mo- 

dern e. Paris, 1825-55. 

Fine Plates of the New Palace of Justice, Senate Hou*e, &c, plans", 
elevations, sections, doors, &c, details of the several parts, &c, 

MICHELA, IGNAZIO.— DESCRIZIONE e 
DISEGNI del PALAZZO del MAGISTRATI SUPREMI 
di TORINO. Torino. 

Large folio, 94 PJates, bound in extra half-morocco, gilt and iuter- 

leaved, price £6 10s. 

T) EYNAUD, L.— Trattato di Architettura, con- 

J-v tenente noznini generali sui Principii della Construzione e 
sulla storfa dell' Arti, con anuot. per cura di Lorenzo Urbani. 
Venezia, 1857. 

4 imperial bulky 8vo volumes, printed and published under autho- 
rity, and treats of the early foundation of Venice and estab- 
lishment as a kingdom, its wealth and commerce, and its oiice 
great political position, with Plates, £3 3s. 

yENEZIA.— E le sue Lagune. Venezia, 1847. 



VENEZIA. — Copies elegantly bound and gilt, 

" £4 143. 6d. Venezia, 1847. 

In 2 large folio volumes, numerously and elaborately drawn Plates, 
very well executed in outline, altogether a very fine work. Very 
elegantly half-bound in morocco, extra gilt and interleaved 
£12 12s. ' 

A CCADEMIA DI BELLI ARTI. — Opere dei 

Grandi Concorsi Premiafe dall* I.R. Accademiadelle Belle; Arti 
in Milano, e publicate, per cura dell* Architetto, G. ALUISETTI— 
per la Classl di Ornano— per le Classi di Architettura, figura ed 
Ornate. Milano, 1825-29. 

John Weale, 59, High Holborn, London, W.C. 
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FOLLOWS:— 



Atlas folio, very fine Impressions, complete In 8 parts, Col ombier 
folio, £3 13s. 6d E'egantly half-bound in extra morocco and 
interleaved. £6 15s. 6d. 

ALBERTOLLI, G. — Alcune Decorazioni di Nobili 
Sale ed Altri Ornamenti. Milano, 1787, 1824, 1S38. 

To be had separately, £1 8s. 

ALBERTOLLI, G.— Part III., very frequently 

required to make up sets. 

2 vols., folio, 80 Plates of the most exquisite kind in colours, far 
superior to any existing work of the present day. £7 10s. 

IT OF FM AN, ET KELLERHOVEN. — Recueil 

de Dessins relstifs a TArt de la Decoration chez tous les 
peuples et aux plus belles Ipoques de leur civilisation, &c, des- 
tines a servir de motifs et de materiaux aux peintres, decorateurs, 
sur verre, et aux dessinateurs de fabriques. 



Price £1 Is. 

HOPE, ALEXANDER J. BERESFORD, Esq.— 
Abbildungen der Glasgemalde in der Salvator-Kirche au 
Kilndown in der Graffschaft Kent. Copies of paintings on glass in 
Christ Church, Kilndown, in the county of Kent, executed in the 
Royal Establishment for Painting on Glass, Munich, by order of 
ALEXANDER J. BERESFORD HOPE, Esq., published by F. 
Eggert, Painter on Glass, Munch en. The work contains one sheet 
with the dedication to A. J. B. HOPE, Esq, and fourteen windows; 
in the whole fifteen, beautifully engraved and carefully coloured. 

In large folio, 80 Plates, containing a profusion of rich Itnlinn and 
other ornaments. Elegant in half-morocco, gilt, and interleaved, 

1 ULIENNE, E. — Indu stria Artistica o Raccolto 

tJ di Composizioni e Decorazioni Ornamental i, come suppellet- 
tili, tappezzerie, armature, cristalli, somtti,cornici f lampade, bronzi, 
ec. Venezia, 1851—1868. 

Prix 50f., in folio, £3. 

LE P AUTRE. — Collection des plus belles Com- 
positions, gravees par DE CLOUX, Archte. L'OuTrage con- 
tient cent planches. Paris. 

This unique collection is in 2 Vols. 4to, had its commencement in 
1812, and contains upwards of!500 rich Designs. Price £5 5*. 

METIVIER, MONS., Architecte.— The original 
Sketches, Drawings, and Tracings, in pencil and pen and 
ink, of executed Works and Proposals, displaying the genius of 
Mons. Metivier, as an architect of high attainments, whose recent 
death was much regretted in Bavaria. He was a native of France, 
and was induced to settle in Munich by the late Duke of Leuchten- 
berg, under whose patronage he was much employed in the con- 
struction of private edifices for the Bavarian nobility and gentry; 
and for decoration and fittings of them ; his interiors are still much 
in admiration. Ue built a mansion for Prince Charles? in a most 
simple and elegant style (in Brienner Street), which is still now 
considered one of the purest buildings of Munich. The above 
Sketches are his professional liftand practice. 



Twelve Parts, in small oblong 4to, 60 coloured Plates of 90 elabo- 
rated coloured and gilt ornaments. £1 Is. 

ARNAMENTENBUCH. — Farbige Verzierungen 

^ fur Fabrikanten, Zimmermaler und andere Baugewerke. 
MUnchen. 

John Weale, 60, High Holborn, London, W.C. 
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FOREIGN WORKS, KEPT IN STOCK AS 
FOLLOWS;— 

410 Plates, in two thick Urge 4to. Vols., designed and engraved by 
MM. Reister Arget, d'Hautel, de Wailly, Wagner, L. Feuchere 
et Kegnier, Ac. £5 5s. 

AKNEMENTS.- Tir6s ou imit6s des Quatre 

v>J Ecoles. Psris. 

Six Farts, large folio, Plates beautifully coloured, in fac-similes 
of the Interiors, Ornaments, Compartments, Ceilings, &c. 
£2 12s. 6d. Also, elegantly half-bound in morocco gilt, £4 4s. 

"DOTTMANN, L. — Ornaraente aus den vorziig- 

llchsten Bauwerken MUnchens. MUochen. 
Very elegant, in half red moroccr>, gilt, and interleaved , £7 17*. 6d. 

ZANETTI, G.— STUDII ARCHITETTONICO 
ORNAMENTALI, dedicati all* J. R. Accademia Veneta delle 
Belle Arti, seconda edizione con aggulnte del Prof. L. URBANI. 
56 livraison8, in imperial folio, about 200 of most elaborately de- 
signed subjects of Architecture and Interior Fittings, Designs for 
Chimney Pieces, Iron Work for Interiors and Exteriors, Gates and 
Wooden Gates, Garden Decorations, &c, &c, including the Ap- 
pendices. Venezia. 



A Catalogue, of 40 pages, to be had 
gratis; printed in demy 8vo. 



Export Orders executed either for Prin- 
cipals abroad, or Merchants at home. 




Digitized by Google 



In Atlas of Plates and Text, 12mo, price 25s. together, 

IRON SHIP BUILDING. 

WITH 

PRACTICAL ILLUSTRATIONS. 

BY 

JOHN GRANTHAM, N.A. 



DESCRIPTION OF PLATES. 



1. Hollow and Bar Keels, Stem and 

Stern Posts. 

2. Side Frames, Floorings, and Bilge 

Pieces. 

3. Floorings continued — Keelsons, 

Deck Beams, Gunwales, and 
Stringers. 

4. Qunwales continued — Lower 

Decks, and Orlop Beams. 

5. Angle-Iron, T Iron, Z Iron, Bulb 

Iron, as rolled for Iron Ship- 
Building. 

€. Rivets, shown In section, natural 
size, Flush and Lapped Joints, 
with Single and Double Ri- 
veting. 

7. Plating, three plans, Bulkheads, 

and modes of securing them. 

8. Iron Masts, with Longitudinal and 

Transverse Sections. 

9. Sliding Keel, Water Ballast, 

Moulding the Frames in Iron 
Ship-building, Levelling Plates. 

10. Longitudinal Section, and Half- 

breadth Deck Plans of large 
Vessels, on a reduced scale. 

11. Midship Sections of Three Vessels 

of different sizes. 

12. Large Vessel, Bhowing details.— 

Fore End in Section, and En 
View, with Stern Post, Crutch 
Deck Beams, &c. 

This Work may be had 
Hall Court, and also of Mr 
for H. 2s. 6c?., or together «ri 



Bradbury and 




13. Large Vessel, showing details.— 

After End in section, with End 
View, Stern Frame for Screw, 
and Rudder. 

14. Large Vessel, showing details. — 

Midship Section, Half breadth. 

15. Machines for Punching and Shear- 

ing Plates and Angle-Iron, and 
for Bending Plates ; Rivet 
Hearth. 

16. Machines. — Garforth's Riveting 

Machine, Drilling and Counter 
Sinking Machine. 

17. Air Furnace for Heating Plates and 

Angle-Iron ; various Tools used 
in Riveting and Plating. 

IS. Gunwale, Keel, and Flooring; 
Plan for Sheathing Iron Ships 
with Copper. 

19. Illustrations of the Magnetic Con- 

dition of various Iron Ships. 

20. Gray's Floating Compass and Bin- 

nacle, with Adjusting Magnets. 

21. Corroded Iron Bolt in Frame of 

Wooden Ship ; Caulking Joints 
of Plates. 

22. Great Eastern— Longitudinal Sec- 

tions and Half-breadth Plans. 

23. Great Eastern—- Midship Section, 
with details. 

( Eastern— Section in Engine 
, and Paddle Boxes. 

j5j^&D & Co., No. 7, Stationers* 
elsler the Atlas separately 
as above ^tated. 

Whitefriars. 
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